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Description 

_ ; ; •• a- 
5 n»<d of the Invention 

[000"! j iii i i iar hypertei re also 

useful in preventing and treating neovascularization. Speciricj-iiy, • he invention :S ejected ;o new angiootatlo steroids, 
}h i s i somprisins aanglostati l«mtd rs iocs treatm ) admin 

■'0 ierlng these compositions so treat ocular hyoefiensiort including conifoSling ocular hypertension associated with primary 
open angle glaucoma, and to treat neovascularization, in tradition, the compounds can be need in combination with 
giuco i u i„ .11 i mi ji t ni ,t * , >v t ; < n 

the use nf glucocorticoids. 

■'5 )es < W 

[0002] Steroids fan lg t toil angiog 5 ho pros t o i >„ or specific f an ornenis i 
closed in Crura. e1 ai . .-A A/ear Crass of Steroids inhibits Angiogenesis in the Prosenoe of Heparin or a Heparin Fragment, 
Science Vol 30 pp } The authors refer to such steroids as "anglestahc" steroids, 

included within the new class of steroids found to be angiostatic are the dihydro arc ;t • os of eortfsc; 

and cortexolone. in a follow-up study directed to testing a hypothesis as to the mechanism by which the steroids inhibit 
angiogenesis. u ^ shown 1 1 it IkL , ■> > steroid compositions cause dissolution of the basement membrane 

ingtowh and epen i ndotheiia are attached resulting in capillary irwoiutlen; see, ingb#, #t a!., 
A Possloto Mechanism for Inhibition of Angiogenesis by Angiostatic Steroids: induction of Capillary Basement Mem- 

s» brane Dissolution, Endocrinology Vol. 118, pp.1763-1775 1968). 

[0003] Agroupoftatrahyd < I i closed in li i 

No, PCT/US86/02189, Aristoif, at al., (The Upjohn Company). The compounds are disclosed for use in treating head 
trauma, spinal trauma, septic or traumatic shock, stroke and hemorrhage shock. In addition, the patent application 
discusses the utility of these compounds in embryo implantation and in the treatment of cancer, arthritis and arterto- 

30 sclerosis, Some of the steroids disclosed in Aristotf et al. are disclosed in U.S. Patent No. 4,771 ,042 in combination 
with heparin or a heparin fragment for inhibiting angiogenesis In a warm blooded animal. 

[0004] Compositions of hydrocortisone » x 5 and U-72.74SG, each in combination with a beta ey- 
clodextrin, have been shown to inhibit corneal neovascularization; Li, et at., A r route Potentiated by Sui- 

phated Cyclodextrin Inhibit Corneal Neovascularization, investigative Ophthalmology and Visual Science, Vol, 32, No. 
35 ti.pp.at i ~he steroids alone reduce neovascularization somewhat but are not effective alone 

in effecting regression pf neovascularization. 

[GOGS] la , I MF) has been disclosed for i r f rabbits 

made hypertensive with dexamethasone atone, or with dexamethasone/5-beta-dihydroeortisoi, see Southren,. et al., 
intraocular Hypotensive Effect ol a Topically Applied Co< >.. 

*o five Ophthalmology and Visuat Science, Vol.28 (May, 1987). The authors suggest THF may be useful as an antiglau- 
coma agent. In U.S. Patent No. 4,863,912, issued to Southren ei ai. on September S, 1 889, pharmaceutical composi- 
tions containing TH? and a method tor ^slng these compositions iii control intraocular pr-sssure arc cilsoiosea. Tr-IF 

i d in Foikman. et at., Angi 1 206, f ' 

wherein it is sugge; i i steroids may have potential use for diseases dominated by abnormal nsovascu- 

45 arizatio c t pathy, ns ascuiar glaucoms i i jlasia 

5.00 1 \ uv r ' U r q , - < i ti I a I . t -i . ^ ; t i- 

in the treatment of imiammed tissues; however, when these compounds are topical iy applied to the aye to treat ocular 
n t - e *\. t c -> ore a i 

when treal t i rally referred to as 'steroid fasponctefs.' These pressure elevations are of 

so particul* I h as glaucoma patients. Irs 

addition, triers is atways s nsrt that, the use of glucocorticoids ;n patients having normal intraocular pressures witi cause 
pressure rises great enough to damage ocuiar tissues Since glucocorticoid ther apy is frequently long term ii.e , severe 
days or mote), there is peieaiiai for significant damage to ocutar tissue as a result et prolonged elevations in intraocular 
pressure attributable to that t herapy. 
» [S0G7] The follow -~ced for further backgrc m 

association between ophthalmic glucocorticoid therapy and elevations n intraocular pressure; 

Kitazawa.foc "°r sure induced by Corticosteroids, Am. J, Ophth /ot.82 pp.492-493 (1878); 
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Cantriil, ct f : i , . Companion of m Viirc Potency of Corticosteroids win Ability io Raise Iniraocuiar Pressure, Am. J 
Ophthal., Vol.79 pp.1012-10 "6 (1975); and 

Mindel, at ai., Cc pa '< sure Elevation by Msdi sow • J i > s< 

Phosphate, Arch. Ophthal., Vol.98 pp.f S77-1578 (1980). 

5 

|0008] Commonly gned L. S *-o it) is i > 1 -to tt 

3 1 con ation with t §!ucc< 
elevating effect commonly associated w-'h Ml edn'iinistraOon of 1 c. i x r addition, <. i il assigned 

\ i u ir 1 i I ! blnatio wit 

»o gluco. .ids to c ( i » i s via i norease in intraocular pressure. 

Summary of the tovantjon 



[0009] This Invention is directed to angiostatic srotds r nethods oi sing s of *se steroids in in 

*5 hlhltltt j 1 I I ) i l t i CTX I t I Uj 5g 1 

penden ( < <ai ,un a in pt n k stock sfr c h no r c or* 

canoe hritls os iofsbroma, arteriovenous malforrnat n i 

wound he - Icret xpathy, granulations, bums, hemangioma, hemophilic joints, hypertrophic scars, neovas- 

cuiar glaucoma, nonunion fractures, Osier-Weber Syndrome, psoriasis, pyogenic yr- f I >, . i 

SO oi j i r r ii i i i il nil till > it i K r 

and compositions thereof are useful for controlling ocular neovascularization. 

[0010] The invention also encompasses 'methods for controlling ocular hypertension and glaucoma through the sys- 
temic or local administration of the compositions disclosed heroin. 

[0011] The present invention also includes toe use oi tne angiostatic steroids in combination with glucocorticoids for 
5» the treatment of ocuiar infia i • I i I toe tptoy the 

potent antiinflammatory glucocorticoids without producing significant elevations in Intraocular pressure, 

Brief Description of the Drawing 

3o [0012] Figure 1 compares the ability of angiostatfc steriods to Inhibit neovascularization in the rabbit cornea. 

Detailed Description o f Prate; i 

[Q0123] The development of blood vessels for the purpose of sub tissue is » 3 nes 

iss neovascularization. Agents which inhibit: neovascularization are known by a variety of terms such as angiostatic, an- 
glolyticorangi it" ; 1 u 1 ? l r 1 1 

can be used to control, prevent, or inhibit angiogenesls. 

[0014] ' 10 10 r c 1 1! I 'i J t the 

term "angiostatic steroids" means ster t f metabolites wf i ts jeriasis 

40 [0015] There is currently no effec vt 1^ s ii f it 1 1 4 tt enosnt dis- 

eases, in particular, ocular neovascularization has not been successfully treated in the past. Neovascularization of 
tissues in the front of the eye (i.e. the cornea, iris, and the trabecular meshwork) and other conditions, including con- 
ditions in the back of the eye, for example, retinal, subretinai, macular, and optical nerve head neovascularization, can 
be prevented and treated by administration of the ate cts of thia invent a stst otds of 1 ie present 

Invention are ussiui in preventing and treating neovascularization, including providing tor the regression of neovascu- 
larization. 

f0u16] riii mglos i!k i ids can also b< t th* control of ocuiar nyf t« » n particular, the agents can 
be used for hr imen; cl - n angle jlaucoma 

[0017] The angiostatic steroids of the present invention have the following formula; 
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Structure [Aj Struct«re[B] 



wherein R, is H, r>CH 3 or l>G 2 H 5 ; 

R 2 is F, Cjj-C^ double bond, Cg-Cf, epoxy, H or O: 

R 3 is H, ORjjb, OC(=0)R 2V: hslogen, Cg-C,, double bond, C 9 -C„ epoxy, =0, -OH, -O-aifcyKC^C,,,}, -OC(=0)aiKyJ 
« (C^-C-jg), -0C(=O)ARYL, -OC(=0)N(R) 2 or -OC(=0)OR 7 , wherein ARYL is fury!, thieny;. pyrroiyf, or pyriciyi and each 
of said moieties is op; >r a! . sabs; luted with ons or two (C r C 4 )aikyl groups, or ARYL is -(CH 2 ) r phenyi wherein: f is 0 
to 2 and the phenyl ring is optionally substituted with 1 to 3 groups selected from chlorine, fluorine, bromine, sikyi 
{C-j-Cg}, a!kQxyf,C r C 3 ), thioa(koxy-(C r G^, CljC-. F a C-, NH 2 and -NHCOCH 3 and R is hydrogen, aikyi (G^), or 
phenyl and each R can be the same or dtfTercnt, and R 7 is ARYL as herein defined, or a!kyi(C,,-C 18 ); 
30 R 4 is H, CH 3 , CI or F; 

R s is H, OH, F, CI, Br, CH 3 , ohenyl, vinyl or aiiyl; 
R s isHorCH 3 ; 

R« m CHpCH,OR^, Ci i,CH^OC(=0)R 27 , H, OH, CH 3 , F, =CH 2 , CH 2 C{=0)OR„ s . Of^, 0(C=0)R £7 or 0{C=0}CH, 
(C«0)OR 26 

3s R l£t i 8 -C--GH, -CH=CH 2 , halogen, CN. N 3 , OR 2S , OC{=0)R2 7 , H, OH CH 3 or R 10 forms a second bond between 
positions C-16 and C-17; 
R ia is H or forms a double bond with R t or R 14 ; 

R,3 is halogen, OR R;. ;i ^HC(-0}n c; , N(R 2e } ; , NC^O)R 27; N 3 , H, -OH, =0, -0-P(=0)(OH) a , 

r ~> \\ i agar ?r«.<>n ? to b 

is R 14 is H or forms a double bond with R 12 ; 
R 15 lsH,=Oor-QH; 

and R 23 with R 10 forms a cyclic phosphate; 

wherein R 9 and R, a have the meaning defined above, 

or whe;ein R,- 3 is -OH, 0-C(^0)-R, . . -OP(0)-(OH) 2 . or -C"C(=0}-(CH 2 ) t COOH wherein t is an inteqet from 2 to 6: and 

*>- R 11 is •Y-(CH 2 ) n .X-{CH 2 ) f „-S03H > •Y , -(CHg)p-X'-(CH 2 ) q -NR 1s R- 7 or -Z<CH 8 )A 

wherein Y is a bond or -Op Y' is a bond, -Q-, or-S-; each of X and X' is a bond. -COhi(R 1s }- , ■hh;R !a )CO-, -Q-, -S-, -S 
(O)-, or ci a kyl (OpC^,): each of R 16 and R j7 is a lower alkyi group of from 1 to 4 carbon 

atoms optionally substituted with one hydroxy! or , and - taken together with the nitrogen - io t !i each is 
attach ad forms a monocyclic hetarooycie setaeted item pyrrolidine, piparidino, marphofino. fhjomorphoiiro, piperajfrio 

so or N{lowcr)aiky!-pipera?ino wherein aikyl has from 1 to 4 carbon atoms; n is m integer of from 4 to 9: m Is an integer 
of from 1 to 5; p is an integer of from 2 to 9; q is an integer of from 1 to 6; 
2 is a bond or -Op r is an integer of from 2 to S; and Q is one of the following: 

(1 ) -R 18 -CH 2 COOH wherein R 19 is -S- : -S(0}-, -S{0) r . •S0 2 N(R 2Q )-, orN(R 20 )SO 2 -; and R 20 is hydrogen or lower 
a-S a!kyKC r Cfr}; with the proviso thai the toial number of oarbort atoms in f'V. arte (CH 2 ) r is not greater than ' 0; or 

(2) -CO-COOH; or 

l^oOXJ{R^ iRj, n R £ - CH 3 2 COC DHjPHgCOOH 5 0 I ~H S i 

-CH 2 CH S SCH 3 , or -CHgPh-OH whereirfPb-OH Is p-hydroxyphenyf; " 
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or R 21 isCH 3 and F^isH; 

oi R„ a ip 3 1 i c <r<? -CHgGHgGHg-; 

, son together ,s NHCH a CONHCH a COOH;anci phafrnac«.i.!i!<,o i 
with the proviso that except for the compound wherein R, is j$-CH 3t R 2 and R 3 taken together form a double Bond 
s between positions 9 and 11, R 4 and Rg are hydrogen, R, 2 and R 14 taken together form 3 double bond between positions 
4 and 5. R s is cx-F. R 9 is j>-CH 3 , R. c is a-OH, R 1s snd R 15 are=0 and R 23 is -0P(O)»(0H} 2 . R 13 is =0 only when R 23 
i tbeat sc.fi 

R 24= C, C r C a double bond, O; 

« R as = C(H, a )CH 2 ~R 23 , OH OR 26 , OC(=0)R 27> R £6 , GOOH, C(=0)OR as , CHOHCH 2 OH, CHGHCH 2 OR g8 , 
CHGHCHjOC(=0)R 27 , CH 2 - I CH 8 CN GH 2 N 3 CH Z NH 2 

CHjNi-tR ?s rj > H i ~ s H 2 0 F P=Q) (OH)?. CH 2 0) {Ofl as ) s 

f H H 1 > H h u < ^ H r Ul R 

(=0)R a7 or R 10 and R 25 taken together may ^« r j 1 ^ 

is group; 

wherein R^ = C r C 6 (aikyi. branched atkyi, cycloalkyl, hafoalkyl. araikyL aryi); R 2 ? = R 2e + OF^; Rg S = H, C1-C6 (alkyi, 
breeched alkyl. cycioalkyl). 

|'f)01S'| Excepted trom the compounds of Structure [A] are the compounds wherein ft, is fJ-CH 3 or $-C 2 H 5 ; 
so R a is H or Ci; 

R 3 is H, - 0, -OH, -0-a!ky!{C r C 12 ), ~OC<-0)a!kyi{C r C 12 ), -OC{=0)ARYl, <5q==0)N(R> s or d:-OC( :0)OR 7; wherein 
ARYL is furyl. thlertyl, pytroiyi. or pyridyi and each of said moieties is optionally substituted with one or two (CpC^) 

tIKI |1lH ill! - t * 1|C I 

selected from chlorine, fluorine, bromine, alky!{G r C 3 ), a!koxy(C 1 •C 3 } 1 thioalKoxy-(C r C 3 }, CI 3 C-, F 3 C, -NH S and 
25 -NHCOCH3 and R is hydrogen, alky? (C r C 4 ), or phenyl and each R can be the same or different, and R 7 is ARYL as 
herein defined, or alkyKCrG^); 

wherein R 3 and R 3 taken together are oxygen (-0-) bridging positions C-9 and C-tf ; or 

wherein R 2 and R 2 taken together form a double bond between positions C-9 and C-11 ; 
30 or R 2 is a-F ajid Rg Is p-GH; 

or R 2 is ot-Ci and R 3 is B-C3; 

and R 4 is H GH 3 , Ci or F; 

R 5 is H, OH F, Ci, Br, CH 3; phenyl, vinyi or aflyl; 
is H or CH^; 
35 Rg is H, OH, CHj, F or =CH 2 ; 

R 10 is H. OH. CHg or R 10 forms a second bond between positions C-16 and C-17; 

R 12 is -H or forms a double bondwith R 14 ; 

R ia is H, -OH, =0, -0-P(0)(OH) 2 , or -0-C(=0)-(CH 2 ) t COOH where t is art integer from 2 to 8; 
R u is H or forms a double bond with R 12 ; 
R 15 is =0 or -OH; 

and R 23 with R 10 forms a cyclic phosphate; 

wherein Rc, and R % have lb 1 c ibove 

or wherein Rjq is Of I, O-C^O^R^, -OP(0)-(OH) 2 , or -O-C(=0)-(CH 2 ) t C0OH wherein t is an integer from 2 to 8; and 
R ri is -Y-(CH2) n -X-(CH a ) m ~S0 3 H, Y -;cH 2 ; p -X'-(CH a ) q -NR is R 17 or -Z(CH 2 ) r Q, wherein Y is a bond or -0-; Y' Is a bond, 
« -O-. or -S-; each of X ano X 1 is a bond, -CON(R 18 h -N(R te )CO-, -C-, -S-, -S(O)-, or -S(0 2 )-; R, 8 is hydrogen or afkyl 
, ^ r ; f 1 1 t l f 1 1 f \yl 

or R . fi and < , taken together with the nitrogen atom to which each is attached forms a monocyclic horerocycie selected 

" I i J I > 111' I , i < 1 ■ I < v h; t 

1 to 4 carbon atoms; n Is an integer of from A to 8; m is an integer of from 1 to 5; p is an integer o? irom 2 to 9; o is an 

7 s n 0-; r is an sieger of irom ;o S; and 0 is one of the following: 

( ! ) -R 19 -CH 2 COOH wherein R, ? ts -S-, -8{0)-. S{0) r , 'SO 2 f«J(R 20 ;-, or N(R ao ;S0 2 -; and R 20 is hydrogen or tower 
ik I ! i h ! 3 I i . to 1 1 or 

rw (2) -CO-COOK or 

(3)C0N(R i wherein R i id R 22 - C-^ DH 2 COO DH 2 ,COOH DH^OH CH 2 SH 

-CH 2 CH 2 SGH 3 , or -CH 2 Ph-OH wherein Ph-OH is p-hydroxyphenyi; 
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or R 21 is CH 3 and R 22 is H; 

or R 21 and R a2 >r are -CH a CH a CH 2 - : 

or -NtRj.^CH^R^jjGOOH taken tcgsther -NHCH P CONHCH ;; COOH- and pharmacaulically acceptable sails thereof; 
with the p<o\ / r vj l snd F i 

between ir J R 4 a:id R g are hydrogen, sno R - taker; ;ogeihei j a double bond between positions 

4 ana 6. R 5 is a-F, R 3 is p-CH 3 , R !0 is a- OH. R 13 and R 1S are =0 and R 83 is .OP(0)-(OH) 2 , R 13 is =0 only when R 23 
,vith R ns the at j spha a 

|0C19| Ji ' x - groups attached rothocvclo&eomcpN > . - " u, 

idfB]ma\ i s 1 erthe 3lf a si boi<3 position. Additionally, the above structures include ail pharmaceu- 
tical!*' acceptable salts of the angiostatta steroids 

0020] ! i r t i j i f i avascular c 

iian-ii-nsitioi-: arc; 
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2l-l»ft-5«.PRESHfW.3«,l?*,20-Ta!Ol 4-AND8OSTE«-3-0KE-17jJ-CARBOXyLIC 




17«-ETHY»IYL.5(10}.£STREH.17/!-OL-3-OHE i7«-£TH¥IIYL- 1 , 3 1 5 ( 10 1 - ESTRATRI EN - 

3,170-DIOl 

[SCSI } Most preferred compounds for preventing and treating rioov.esc.tjiarization arc 

4,9(11 J-Pregnadien-I 7<.<,21 -diol-3,20-dione-2 1 -acetate 

ai^ar-SjJ-pregn-iTfSOJ-en-Sts^e-diol-S-ac^Jtg^^ia^O-rnethy^malonate 

4,9(11 }-Pregnadisn-17o,,21-diol-3,80-dione 

21 -Nor-5p-pregnari-3«,i 7ot,20-tt1oi-3-acetate 

21 -Nor-5tt-pregnan-3«,i 7«,20-Srfoi-3-phoaphate 

[D022] The angiosta >f the preser rtion ar ul in in ion and can be uset 

in treating the leovascu r 1 jted with: head trauma, sf r «mi met! ck, stroke 

hemurftv n e i =i t I iaf* leo- 

vascuiarteation del yed wound ht - n i 1 i j oma. hemophilic joints, 

hypertrophic scare . neovaseuiar glaucoma, nonunion fractures. Osier-Weber Syndrome, psoriasis, pyogenic granulo - 
ma, retroienta fib? pi i. pxerigium. scleroderma trachoma, vascular adhesions, and solid lumor growth. 
[0023] i' ^ c o- v i m r <- n o and treating any ocular neovascularization, 

including, but not itrr.t>c o: retina etic retinopat i on:, SiCKle call 

retinopathy, senate macular degeneration doe to subreflnai neovascularization); rubeosls iritis; inflammatory diseases; 
chronic uveitis; neoplasms {teiinobiastomn. psujudoqiioma); "nobs' ho!erochrorri;c iridocyclitis: neovasctjiar glaucoma: 

of (IP 'i i lit i f of l 

resulting following a combined vitrectomy and lensectomy: vascular diseases (retinal ischemia, choroidal vascular 
insufriciency, choroidal thrombosis, sambo artery ^ u^ - a ptorigium: - i ? of the optic = ^ and if 
ovasc ' ratioi pe oi of the aye or contuslve ocular injury 

(002.4! i i ] , i> . , 

different diseases Many t s i i been round to induce * r ti n = < i t a! . Angiogenic 

Factors, Science, Volume 235, pp. 442-147 { 1 987). However, it is believed, that once initiated, the process of neovas- 
cularization is similar in ail Tissues regardless of the associated disease, Furchi, Critical Factors Coraiciiing Anaiag&r;- 
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esis: Celt Products, Ceil Matrix, and Growth Factors, Laboratory SnvestigaSon, Volume 55, No. 5, pp. 5QS-5Q9 (1986). 
[0025 here are a variety of theories regarding the mec - * For ex -npte ar 

j i o -\ <• f' induced i i v >>r of n< r , w n may occur doe to. dissolution of the capillary basement mem- 
brane. Ingber, st < , Supra: inhioihop of vascular endothelial I proliferation, Cariou, ot at. Inhibition of Human 

s x . rt, t <$, v >if Biology InierpBtiona V - v~> 2 he ' pp 1037-1047 

(December, 1988 e at a!., Production of Two V&risnt 

c - , , indS! heir Relative Levels ey ; d . 1 s f < ilea! 

' hem c i< oi. 2 N 30. f S 1 3 B 1 29 n of vas ?ll coil r 

id < , ; - i - ' < \ , i ."<,." 

re Synthesis re r Chich Chorioallantoic * ~ System, The Journal ct Pharmacoiogy ( \ r I Tneiapeu- 

tica. Vol. 251, No. 2, pp. 879-6 2 1 c l ) i ' n> u i t . , i !- * i I i > 1 rnt< 

Ashiro-Fuse, e> ai... tvtedreyyprogesioronc Acmam, An Anti-Cancer and Ar;ii-Ar,g. : agenic Steroid. Inhibits the Plan's-riO- 
gen Activator in Bovine Endotn&flsi Colts, Int. J. Cancer, 44. pp. 859-364 (1989). 

[0026] There are many theories associated with the cause of too* a i , ' ► ,r ifm^ 

is depending on the disease or surgery involved, BenEzra Neovss ? o '~ j ors 

bet 1978) 

Regaraless. of I cause or the associated disease or surgery, I: is believed that t mr i agents work by it I i t in 

or a 1 i a t ( ) -ii i 

in the treatment and prevention of neov 7 h a ea I 

so 0027] F e 1 c i epi invention n rated in vi f i n Jatio^sfQf delivery. The 

type of foi of disea is severity. For a ration to the 

eye. topical formulations can be used and can include ophihaimoiogicaliy acceptable preservatives, surfactants, vis- 
cosity enhancers, buffers, sodium chloride, and wafer to fonn aeneous sterna aphtha-Ionic solutions and suspensions. 
In order to prepa as i • r i sn anc i i xnoiaea wish a preserved 

ss an appro iai - uch as mineral oli. liquid lanolin, or white petrolatum. Sterile ophthalmic get formulations com 

prising the angiostatic steroids of the present invention can be prepared by suspending an angiostatic steroid in a 
hydrophiiic base prepared from a combination of, for example, Carbopol® (a en u v * Ue i - 

-. -'ah Company) according to published formulations for analogous ophthalmic preparations. Preservatives and 
antimicrobial agents may also be incorporated in such get formulations. Systemic formulations for treating ocular ■ne' 

30 ovascul Nation can also be used, v i f > n i i 

injection. 

[0028] The specific type of formulation selected will depend on various factors, such as the angiostatic steroid or Its 
i i v I > and the location o? the neovascularization being treated. Topical ophthalmic 

aqueous i - ments, and gets are the preferred dosage forms for She treatment of neovaseu- 

as larization in the front of the eye (the cornea, iris, trabecular meshwork): or neovascularization of the back of the eye If 
tean,, tn —it. ^ .n i u - n i * I ' «1 t 1 

tissues iii the from of the eye. The angiostatic steroid wlii normally be contained in these formulations in an amount 

from about 0.01 to about 10.0 weight/percent. Preferable concentrations range from about 0.1 to about 5.0 weight' 

porcei! "* u,na s cue delivered to the surface of the eye one to six times a 

■to da, do ig on ts ihne discretion o c ndr a i i c £ x npte in the form of 

tablets Is useful for the treatment of neovascularization particularly of the back of the eye, for example, the retina. 

Tablets containing 10-1 000 mg of angiostatic agent can be taken 2-3 times per day depending on the discretion of the 

skilled clinician, 

[0029} The preferred compounds for controlling ocular hypertension are: 21 -Nor-5p-pr8gnan-3a. 1 7«.20-trioi; Sp- 
4* pregnan-lip. 17a, 21 -trioi-20-one;«,9(1 1 )-Pregnadion-1 7«,21 -dioi-3.20-dione-21 -acetate, and 4 : 9{11)-Pregnadtsn- 
' £ ^ ^ v 1 1, i i iii ) t- i < i I ioie 1 ucer* 

[0030] % \^ theory beiiaved tha 

u by Vibiting the \ \ ± ~- \ 3 t 
ext race; in tar material in the trabecular rmshwork of the eye. Tha ptesonce of this amorphous extracellular material 
so i > > ■ - i - ; 1 1 r r p ui j u 

(POAG). ft is not v* u i ^ i t o esbwortc of 

- uffi - L . " I owe- r, it has been found that the ai p < lul ' ' > r lyce r 

i« i s " o -s- e i i i i , > r , i u y 

^ \ Mayo Clio. Pro Vo 1 Jp.59-6 (Jan. 1986); and Pediat. Neuroses. Vol.12, pp.240-:?51 {193S-S6). When these 
ss aterial h vut\ the aqueous humor, normally present In the anterior chamber of the 

eye. cannot leave this chamber through its normal routs (the trabecular meshwork) at its normal rate. Therefore, a 

i wocuced b\ Jiltary procosjsos of tne t yo ar d i 

ersambor, but its exit through the trabecular meshwork is abnormally slow. This reauld; in a buildup of pressure in the 
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oyc. ocular hypertension, which can translate into pressure on the optic nerve. The ocular hypertension so generated 
can lead to blindness due to damage to the optic nerve. 

[0031] Many methods for treating primary open angle glaucoma ant; ocular hypertension concentrate on blocking 
production of aqueous humor by tee eye However, aqueous humor is the fundaments: source of nourishment for me 
t es of the eye, particularly tl ' an *ns which are not sustaim I e ' n larefore snotdesir 

to deprive these tissues of the necessary ngation s edPyt no? t is desirable to strive 

for norma! exit of the aqueous humor by main I > »voi This is accom- 

ished accc c io if > c it invention by t msira of a t Hi steroids 

[0032] it is believed o«t he ai I | herein function in the t or ia 

manner as shown by mooer, - wherein it was shown that angicsianc steroids caused dissoiuhor; of the basement 
membrane scaffolding using s chick embryo neovascularization model; Endocrinology, 119, pp'7S8-17?5 (1988). u 
v t rit U sent inventioi prevent the accumulation, or promote the dissolution 

of. amorphous extracellular materials In the trabecular meshwork oy inhibiting the formation of basement membrane 
r i r ! i i i -i > n t l e i i n at ihe < m i i I i i i , e v , s i 

iufion, the norma; integrity of the trabecular meshwork is retained and aqueous humor may Sow through the trabecular 
meshwork at normal rates. As a result, the intraocular pressure of the eye Is controlled. 

[8033] i v i v i > i < ,| i t i i .< r oils i >rn ia! is 1 lit 

the eye to control ocular hypertension. For exempts, topical formulations can be used nn m 

icaliyac >bis | its, viscosi enh m - ei odium cl tie and water to form aqueous 

n j -n uih n - - v. o r - -x, „- ^ r t i - n i v i t angi- 

ostatic steroid Is combined with a preservative in an appropriate vehicle, such as mineral oil, liquid lanolin or white 
tmio. p im °t-i r 1 i > >| ,i h i t h ,^ I k u^il 1 i i v or can be 

prepared by suspending an angiostatic steroid in a hydrophilic base prepared from s combination of, for example, 
Cartoopo'€'940i- ymer available from theB.F. Goodrich Company) accc j j f «d formulations 

for analogous ophthalmic preparations. > r r and tonicity agents may aiso oe incorporated in each gel formu- 
lations re yp r r ous actor , such as the angiostatic steroid or its 
salt being used, and the dosage frequency. Topical ophthalmic aqueous solutions, suspensions, ointments and gals 
are the preferred dosage forms. The angiostatic steroid will normally be contained in these formulations in an amount 
of from about 0.005 to about 5.0 weight percent (wt.%). Preferable concentrations range from about 0.06 to about 2.0 

If i J f lit <. > o i t 

day. depending upon the routine discretion of the skilled clinician. 

[0034] In addition, antiinflammatory compositions of glucocorticoids can contain one or more angiostatic steroids of 
me present invention., preferably tetrehydrooohirsoi. These compositions will contain one or more glucocorticoids in an 
antiinflammatory effective amount and will contain one or more angiostatic steroids of the present inysntion in an 
amount effective to inhibit toe !OP elevating effect of the glucocorticoids. The amount of each component will depend 
on various factors, such as the relative tendency ol certain glucocorticoids to cause IOP elevations, the severity and 
type of ocular inflammation being treated, trie estimated duration of the treatment, and so on. Sn general, too ratio of 
the amount of glucocorticoid! t n > c< :> 

1 to 1:20. The concentration of the glucocorticoid component will typically be in the range of about 0.01% to about 
2.0% by weight. The concent rmicr of t e angle t r ' . m! p yf in< ig boot 0.05' 

so about 5, Oat, by weigh; 

[0035] it i ( r , 

formulatio te ' - Xi n k c cad t imi ration, th olive ;r c Is may b? ibinoc; wit tfiaimo 

logically acceptable preservatives, surfactants, viscosity enhancers, buffers, toxicity agents arm water to form an ague- 
ous, sterife > • i ormi lations. the active ingredients 

ere combined with a preservative In an appropriate vehicle such m mineral oil. jjquid lanolin, or white petrolatum. 
Sterile ophthalmic gel formuiahons may Oe prepared by suspending the active ingredient Irs a hydrophilic base prepared 
from the combination of Carfcopol® 540 fa carboxy vinyl polymer available from the B.F Goodrich Company) according 
to v. Wished fur j at 3 a fc r m It i i t > 

porated. The specific type of formulation selected vrili depend on various factors, soon as the severity and type of 
ophthalmic inflammation being treated, and dosage frequency ophthalmic solutions, suspensions, ointments and gals 
are the preferred ocsage forms, and topical application io the inflamed ocular Tissue is mo preferred route of adminls- 

[0036] v iuIi- tt-\5>il m it are 

in no way limiting. 
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Eisampte 1 

[0037] l h i < u - i 1 

tion, 



Component 




Angiostatic Steroid 


O-OOS-SQ 


Tyloxapoi 


0.01-0.06 


HPMC 


0.5 


Benzeikonium Chloride 


0.01 


Sodium Chloride 


0.8 


Edetate Oisodiurn 


0.01 


NaOH/HC! 


q.s. pH 7 A 


tTsrihed Water 


q.s. 100 mL 



[0038] 1 ; lar hypertension. 



Component 


wt.% 


.' "(.'■ W1M r|" J.) . 


1.0 


Tyicxapoi 


0.01-0.05 


HPMG 


0.5 


Benzaikcnium Chloride 


0.01 


Sodium Chloride 


0.8 


Edeiate Disodtum 


0.01 


NsOH/HC! 


q.s. pH 7.4 


Purified Water 


q.s. 100 rnL 



33 003S| 1 ?abo* » la f 1 , 1 i I ortic f the pui sd water into a beaker and heating to 

90" C. The t i r iiost HPIv'tC) s ^o i 1 i I 

vortex stirring until ail of the HPMC is dispersed. The resulting mixture is then allowed to cool whtU. i 
in order to hydrate.- the HPMC. The resulting solution is then sterilized by means of auiociavirtg in a vessel having a 
ntjUid ie i il& air vert -'iter. 

40 [0040] Thc&udu I nt , t ' mo then added to a second portion of the purified water and 

•t t A v "i ><x -j men added to the solution, and the pH of the solution is adjusted to 7.4 with 
0.1 M NaOH/HCi. The solution is then sterilized by means of filtration. 

[0041] 21-N i gna ■. - \ f zed &y either dry heat oi - c - ' eth> i 
iion is selected 1 72 h « caliyand 

43 placed into a prr< yiosaj < uto aqueous solution form, is then added to the 

jaltmili cx or. Slcrili lils a id< it i m e milted 

5 t < \r= iy f in i \ < "JS n n' lh-t - t i r > i * i ~ . 

[0042] Under ase c i - i i on dd d j suspensi n by i soft pre 

poured ltotheHP th mixl 1 ed there e i 

s0 portion i the solution containing the sodium chloride, the edeiate dlsoctitjrn i ben/alkoniorfi chloride. The rinse Is 

then adds' t > MC soluti he final w umeo the soiuHen is hf 

if necessary, the pH o « « ? 4 with NaOH/HGi. 

Ksssmpisi 3 

ss 

[00433 The following formulation is representative of the antiini ar 
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^7™ 


g ^ ft , o 3 0 di t S c 


1.0 


Dexamethasone 


0.1 


Tyioxscoi 


0,01 to 0.05 


HPMC 


0,5 


3s hlorid 


0.01 


Sodium Chloride. 


0.8 


Edetate Oisodiurn 


0.01 


MaOH/H.C! 


q.S. pH 7.4 


Purified Water 


q,s. 100mL 



[0044} : he above formulation is prepared :n she seme manner set forth in hsa.-npie :2. sterilising and adding the 

K 1 I H 1 f It •, I , ^ 1 ^ I 1 1 , t 

Exsmp e 4 

(0045} The following formulation is another example of she antiinflammatory compositions of the present invention, 





wt.% 


Tetrahydrocortlsol 


1.0 


Prednisolone Acetate 


1.0 


Tyloxapoi 


0.0 1 to 0.05 


HP.MC 


0.5 


Benzaikonlurn Chloride 


0.01 


Sodium Chiori.de 


o.s 


Edetate Disodium 


0.01 


NaOH/HCI 


q.s, pH 7.4 


Purified Water 


q.s. 100 mis 



{00461 Ths above fofmuiation is prepared in the same manner set forth in Example 2, sterilizing and adding the 
prednisolone acetate to the steroid before placing both into a pressurized baiimiff container. 

The follow rqfo i it i <. 1 o i J a igiogenesis depend- 

ent diseases, 

Example 5 

FORMULATION FOR ORAL ADMINISTRATION 
Tablet-. 

10-1 000 mg of artgiostatie steroid with inactive ingredients such as starch, lactose and magnesium stearate can be 
formulated according lo procedures known to those skilled ir> the art of lebtet formulation. 

Example 6 

FORMULATION FOR STERILE INTRAOCULAR INJECTiON 
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each rnL contains: 


'■ " S!en '"' 


1 0-1 00 rpc 


C i ' ' 




Potassium Chloride 


0 3Smg 


Ceteium chloride dirsydrate 


0,154mg 


< , p 


0.2 mg 


Dried sodium phosphate 


0.42 mg 


Sodiu m o icarbonate 


2.1 mg 




0.92 mg 


Hydrochloric ao;d or sodium hydroxide 




to adjust pH to approximately 7.2 




Water for injection 





Example 7 

FOBMULATfON FOR TOPICAL OCULAR SOLUTION 



21 -Nor-5a-pnegnan-3a,1?«-20-trioi-3-phospftate 


1 .0% 


Benzalkonlum chloride 


0.01% 


HPMC 




Sodium chloride 


0.8% 


Sodium phosphate 


0.28% 


Edetate disodium 


0.01% 


NaOH/HCI 


q.s. pH 73 


Purified Water 


q,s. 1 00 mL 



FORMULATION FOR TOPICAL OCULAR SUSPENSION 
[0051] 



Ingredient 


Amount (wt,%) 


9(11)-Pre ? 3 ,20-dione~21 -acetate 


1.0 


Tyloxapo! 


0.01 to o.os 


HPMC 


0.5 


Benzalkonium chloride 


0.01 


i. i- chloride 


o.s 


£de'-3i£ sodium 


0.01 


NaOH/HCI 


q.s. pH 7.4 


Purified ■■!■::-■:■:■ 


q.S. lOOmL 



i'Ci0S2i ? jrmulation ; acme; a portion o he purified w - * 

The hydroxys . t 2) is then added to the heated water and mixed by means of vigorous vortex 

stirring until all of the PMC a c i s r i t (owe 1 ^ ^ gnng mixing in 

o aei to n»orat*thPhPMC ThP esuiting solution is th s Is t i i 

inlet and a hyd'op-H. 1, i ^ent *iitef 

[3053] he sacs > d a d 1 s s i >a portion o he purified water and 

I cd Tnp t 5 zalk iinrrio I t he solution, and the pH of the so on i adjusted to 7.4 with 

0.1 M s ' " i tratson 

£0054] The 4,8{11)-Pregnecii8rt-178,21-dio!-3.20-ciione-2l -acetate is sterilised by either dry hoax or othytc-ie oxide. 
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!■ efhyl&ne oxide sicritbation is seiactad, aorntion ''or at toast 72 hour* at 5G"C is necessary. The sterilized <T3fTi) 
-Pregnadien-t 7a, 21 -dici-S.SO-dione-Sf -acetate is weighed asephcaliy and placed into a pressurized balimil! container. 
The fyioxapoi, in sierifeed aoueous solution form. Is then addeo to the baiirnill container. Sterilized glass balls are then 
added to the container and t te co its i s of the ; 25 rpm for 18 hours, at until aii 

a parts es ?re n the ra apprc 1 microns 

|005S] Un Jet t rt g suspension termed by means of the preceding step is then 

poured Into the HPMC solution with mixing. The balimiil container and bails con - e J th e r - ra thsr sad with a 
portion a' the solution containing ihe sodium chloride, the ocletate disodium and bonaalkonh.irn chloride. The ansa is 
men added -c. i„ * io the a! PMC solution. The > , volume of the solution is . adjusted with purified water and, 

10 if necessary, -he pH of ths solution is adjusted to pH 7.4 with NaOH/HCI. The formulalioo wili so given topically, in a 
eul i i i r 1 i r \ f in 

, ii >L i ' i ill r ■. r>ti^- n»v. i«t i 1 j t eqt - i=^n d 

l 'V If) - 1 Wf i ( I i i i c 

medical history. 
Example 9 

FORMULATION FOR ORAL ADMINISTRATION 
so [0058] 
Tablet: 

5-100 >q ? Nf ' ' . qi < i ~d , 0 a ' wait ii n ingredients i a;; starch, lactose and 

s ao n n i it i t i i . - muiation. 

Example 10 

Formulation for sterile Intraocular injection 
™ [8057] 



each ml contains: 


4,9(11 )-Pregnadien-1 ?ce,21 -dioi-3,20-d)one 


10-1 00 mg 


Sodium Chloride 


7.14 mg 


Potassium Chloride 


0.38 ma 


Calcium chloride dihydrate 


0,154 mg 


Magnesium chtohde hexahydrate 


0.2 mg 


Dried sodium phosphate 


0.42 mg 


Sodium bicarbonate 


2.1 mg 


Dextrose 


0.92 mg 


Hydrochloric acid or sodium hydroxide 




tot - - < sproxim itely , 




Water for injection 





Example 1 1 

ils i t it j mod 

[0OS8] The corneal pocket system of BenEzra (Am. J. Ophthalmol 86:455-461 . 1978) was used to induce corneal 
neovascularization In too rs=boif . A, small £lva>: pellet containing 0.5ug of i , i < i i » {LPS; was Inserted into 
the middle of the corneal stroma and positioned 2.5 mm from the Hmbus. An add tioi ! - a* peiiei with or without 
BOjigofangc fa I laxt to the LPS implant. Tt i a ' ail t e area of neo- 

- i • v- - i plantation are shown in Figure 1. THF - tetrahydrocortisoi; 

A = 4,9(11 }-Pregnadlen-1 7«,2i -dloi-3,20-dione~21 -acetate; B - 4,S{11 )-Pnasoadien-l 7a,21 »diol-3,20-dtons. As cars 
>. seen, A & 8 totally inhibited corneal -v , u> . i whereas THF partially - si; - -i tan nonvascular response. 
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-■ of SfePreg i n«n.11§ li tjg, 2i : tf soi-gO-one 

5 Tetrahydrocortlsch-F-21 t^bt yidiphen) sltg BthgjJPJjO d42 

'n * '5 q - J i 1 1 , i , £ I . ; i i5 rnL of dp/ DMF was added dropwise to a 

stirred solution of 5.7 9 (15.8 mmol) of tetrahydrocortisoi- F (Steraloids No. P9050) and 2.3 g {18 mmol) of 4-dimethyi- 
am opyri J ) in 30 e ,< DwiF, 1 r N. ; ai f > iSain C0 2 • MeCN) is furfte-; 

70 20 mln at -30°C, the mixture was allowed to warm to 23°C overnight. 

[0060] Fhe isi - rtitior -ed between ether and wa a I nic solution was washed wi 1 1 < N 
(Mg ,1 11 >,>'t(,i <iv ; a white ! 1 

|'t> ] 1 iil i a i v 5 I 1 -iv. v 40f g <■ .m 8 1 hoano) The 

3-siioxy isomer aimed first, followed by mixed fractions, foiiowed by the I the compound. Tho eonctmiramd mixect frao- 
is tions (4.0 g) were chromaiographed on the same column with 35% ethyl acetate/mans. The tetai yield of the 3-siioxy 
isomer was o&sg (5%) and of the titie compound, 5.05 0 (53.5%}. Continued eiution with £5% MeOH/EtOAo allowed 
recovery of unreacted tetrahydrocortisol-F. 

PS03842 

20 

[0062J NMR (200 MH2 1 H) {CDCI-Oj. SO. 63 (&, 3H, M©-T S>| 1.11 (*, 9H, t-Su); 1 ,12 (s, 3H, Me- 19); 2,57 (t, J=13, 1 H, 
H-8); 2.8 (s, 1H, OH-17); 3.S3 (sept. J==2.5, 1H, H-3); 4.15 (brs, 1H. H-11); 4.3? end 4.75 (AB, J=2G, 2H.B-21); 7.4 
(m, 6H) and 7.7 (m. 4H) (Ph 2 ). 

NMR (200 MHz 1 H) (0MSO-d 3 ): 50.84 (s, 3H, Me-18); 1.02 (s, 9H, t-Bu); 1 .0? (s ; 3H, Me-19); 2.50 (t, J=13, 1H, H-8); 
as 3.37 (m, 1H, H-3); 3,94 (d, J=2, 1H, OH-11); 4.00 (brs, 1H, H-11); 4.42 (d, J=5, 1H, OH-3); 4.38 and 4.83 (AB, J»20, 
2H, H-21); 5.11 (s, 1H, OH-17); 7.45 (m, 6H) and 7.8 (m, 4H) (Ph 2 ). 
[0OS3] NMR (50.3 - MHz 13Q (GDCy: 17.4 (C-18); 19.3 (G-16); 2 ? 

> tCtj'mo( 4 1 u tC-1); 36.2 (C-4); 36.7(C-13); 43.5 (C-5* r . . 

8) 47 1 «- i >j < ' ' -j i ), 68 9 (C-21); 71.7(0-3); 89.8(C-14); 127,8 , 129,8, 132.8, 132.9, 135,7 , 135.8 

ao iqi, omr>! 1 f 3m ) 1 1 

Brettmaior. vV Voeiter "Carbon-13 NMR Spectroscopy "3d ed., VCH. 1987; pp. 345-348. 
[6084] !R (KBr) 3460, 2930, 2880, 1720, 1428, 1136, 1113, 1070, 1039, 703 cm-"', 

{0088} This con p«. 1 1 1 >i f , it i n.\'ua foam at 80-1 OO'C. Numerous attempts at 

recrystaJlizatbn failed. 

5jH J re gnan-1 1 3. 1 7a, 2l;-tt| ^.-20 ^ ne 

[0068] A sofution of PS03842 (0.91 g, 1 .50 mmol) and tbiocarbonyi diimidazose (1 .05 g, 5 .9 mmo!) in 8 mL of anhy- 
« 1 xi under N 2 for 3.5 h. The cooled solution was partitioned between ether and water 8n d the 
40 r « < > I ; ' ' 1 uewaschrpmatographed 

! _D S 0 ? 35% Ft^Ac hex? ne j f the imidazolyi thioester. 

" if- " A solution of 075 g (1 Co mmo!) of this compound in 1 00 r of anhydrous dioxam; was added stepwise 

2.2 0 to a rapidly stirred, refluxing solution of 1 .6 ml (5.9 mmol) oi Bu 3 SnH in 100 mLof anhydrous diosans under N a . 

After a further 1 h as reflux the solution was cooled, concentrated and the residue chromatographed (200 g Si0 2 , 9% 
4S EtOAc^exane) oiving c 43 g (70%) of the 3 deoxy-21-si!yl ether. This material was dissolved in 20 mL of methanol; 

Bu 4 N o-- 1 1 1 i ^ii Ik > 1 h o 1 1 1 

was diluted wi ilumes of EtOAc, concentrated 1 yoiu i i, and the )rgar ; st ion 

i with brir ti Mt t ) t filtered a v r^ ated e residue (0.40 g) we 

SiO s , 40% EtOAc/hexane) to give 0.25 g (88%) of sn oil. 
so [0068] "his oil was crystalled (n-BuCI to afford 0.14 g of the titie compound as a white solid, m.p. 1 67-1 70»C. 

IQOW} fR (KBr): 3413 (fcr), 2934, 1714, 1455, 1389, 1085, 1035 earl. 

[0070J MS (CI): 351 (M +1). 

[00711 NMR (200 MHz 1 H DMSO-d e ); 80.89 (s. 3H, Me-18); 1.14 (s, 3H, Me-19); 0.8-2.0 (m), 2.5 (t, J=13, 1H, H- 
8), 3.98 (d, 3=2, 1H, OH-11); 4.1 (brs, 1H, H-11); 4.1 anri4 5(AB. further split by 5 Hz, 2H. H-21 ): 4.8 (t,J=5. 1H. OH- 
ss 21); 5.14 (s, 1H, OH-17). 

[0072] Anal. Caic'd for C 21 H 34 0 4 : C, 71 .96; H, 9.78. 
found: C, 71,69; H. 9.68. 
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i - I t _ > jj I 

s £00731 Sodium hyd 5< dispersion, 0.10 g, 2.S mmol) was added to a stirred sciuton of ietrahydrccortisol- 
F (0,73 g, 2.0 mm 0 ml, 9.8 mmof) in 8 mL et < evolved, and 

the temperature rose to 35°C. After 1 h, the mature was diluted v t ntH neutral) *rd 

brine;, dried (MgS0 4 :, filtered and eonoemreied. The residue was chromatographed { '"0 g 3:0;.. 30% BOAe/hexane) 
toq,vo0 1"> i v i ^ (\ i i , L ! L ^ itc_0 12q 

10 (1 8%) of the title compos, c feathor) vhite solid, m.p. 203-213 °C, 

[8074J IR (KBr); 3530, 3452, 2939, 2868, 1698 is, CO), 1456. 1368, 1049 cnrl 

f007sj NMR (200 MHz 1 H. 0M5O-d s >: §0.74 is.. 3H, Me-18); 1 OS (s, 3H, Me-19); 1.14 {d, J=8.8, 3H, C-21 Me); 
0.8-2 0 (m); 2.47 'l, J- 13. Iri. H-8); 3.18 (a, 3H, OMe); 3.35 (m, 1H, H-3): 4.00 (d, J=2, 1H, OH-11); 4.07 ipr s 1 H, H- 
11); 4.37 (q, J=6.6, 1H, H-21); 4.43 (d, J=S, 1H. OH-3); S.16 (s, 1H, OH-17). 
;s [0678] Anai. Gate's for C^H., S Q V c, 70 0 - ; H, 9.71 . 
Found: C, 70.08; H, 9.76. 

Examp5e14 

20 Preparation of 33-Azido-5p,-pr«gnan-11p2, 17ft,21.-trioj-20-arie-g1-a&fttats 

rjCfsv? j A. sofoti f tnphon pdin £.£ 3 mi o! i lOmL I mnewas •ireful!). red solutioi 

< > - i ts i , i i . , i > 2?mL 10.2 mmol) n< listhy u: di 

earboxylate (1.S5 ml, 10 mmol) undo N aping the intern s ra xothermic). The solution 

55 was stirred for 1 .2 h, then diluted with ether, washed with water and brine, dried (MgSQ^, tittered and concentrated 
and the e-M f \ I n v i ' ~ 3 q of a viscous oil. 

[00783 A solution of 1 .73 g of this materia! and 1 .75 g (5.5 mmol) of 8u 4 NF-3H 2 0 in 20 ml of methanol was refluxed 
under H 2 for 2,5 h. The crude product (1 .94 g) was isolated with ethyl acetate and chromatographed (100 g Si0 2 , 50% 
EtOAc/hexane) giving 0.60 g (56%) of a white semisolid. Trituration (4:1 hexane-ethe } 3 .) of a solid. 

so [007§] A stirred solution of 0.40 g of this material in 3 ml of dry pyridine was treated with 0.3 ml of acetic anhydride 
and stirred overnight at 23°C under N 2 The mixture was quenched with 1 ml of methanol, stirred for 15 mtn, diluted 
with ether, washed with 1 M aqueous HQ. water (until neutral), brine, dried ;:VMSCte), tiered and concentrated. The 
residue (0.41 g, oil) was c n j i 55 3 Ss0 2 33% EtOAc/hexane) to afford 0.33 g (76%) of the title compound 
as a white foam, m.p. SG-90°C (dec). 

3s [0080] m (KBr): 3505, 2027, 2888, 2103 (vs), 1721 {ah 1730), 1288, 1235 crrr 1 . 

[0081] NMR (200 MHz 'H, CDCI. 3 ): 50.92 (s, Sid. Me-18): 1.21 is, 3H, Me-19); 1.0-2.1 {m); 2.17 (s, 3H, Ac); 2.25 (a 
1 H, OH-17); 2.74 (m, 1H, H-8); 3.97 (bra, 1H. H-3); 4.31 (bra, 1H, H-11); 4.94 (AB, J==17, Av-60, 2H, H-21). 
[0082] Anai. Calc'd for C 23 l i 35 M 3 0 5 : C, 83.72; H, 8.14; N, 9.89. 
Found: C, 63.39; H, 8.18; H, 9.45. 

40 

epars { As eSatnicio-5 ri pregnsn-l 1 p, 17«-214rioi-28-ofie-S1-aeatste 

4s [0083] A solution of 3f3-a2ido-6fi-pregnan-11 ^,17a,21-<riol-20-one-21 -acetate (0.1 S s, 0.35 mmol) m 8 ml of absolute 
ethanol containing 0 03 go 1 01 'do Cwas »t< red roe'- H 2 ( 1 aim) at23'C for 2 h. The mixture was filtered and 
oncentrated. the residue dissolved I M I erat 

extracted ffciOAc) and the organic extract washed wiLh water (until neutral) and brine, dried ;MgS0 4 ), filtered and 
noneou! rated in provide 58 mg of a sotid. 
so [0084] This material was aeetyiated (1.0 ml of dry pyridine, 0.20 ml of Ac 2 0, 23°C, % overnight), followed by 
workup ;ae describee: for tne steroid of r- 1 I ^ Hast steel) affording s crude prodLict that was chrornstognsphsd 
ated with « 1 f It J pmdi as a whste solid, m.p 

179-181*6. 

[008S] MS (CI, isebutaoe): <M +-1 ) = 450 (M*), 432, 391 , 371 , 348. 
SS [0088] IR (KBr): 3398 (br), 2932, 2865, 1720 (ah. 1740), 1652, 1538, 1375, 126S, 123S«rr*. 

[0087.] NMR (200 MHz ' : H, COCIj): SO. 80, 1 .22. 1 .09, 2.17 fall s, 3H); 1 .0-2.2 (rn); 2.7 it J==13, 1 H. H-8); 3.03 (s, 1 H, 
OH-17); 4.2 (bra. 1H, H-11): 4.3 (br s, 1H, H-3); 4.98 (AB, J=1 7.5, iv«42, 2H, H-21): 5.S id, J=10, 1H, NH). 
[0088] Preferred embodiments of the present invention are the following em c - ; 
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Emb-1 A comf. wingforrnuis 




Structure JA] Structure [B] 

£& 

wherein « 1 is H, f>CH 3 or P-C 2 Hs; 

R s is F, Cg-C., double bond, Cg-C^ epoxy, H orCI; 

R 3 is H, 0R 2e ,'0C{=0)R 2r , halogen, Cg-C,, ctoubie bond, Cg-C,, epoxy, =0, -OH , -0-aikyl(O| -0< 2 ), -OC(*0)alkyl 
(C r C 1s ), -OC(-0)ARYL." OC(-0}N(R) 8 or -OC(»0)OR 7 , wherein ARYL is fuiyj, thienyl, pyrroiyi, or pyridyi and 

so each of said moieties is optionally substituted with one or two (^-G^alkyl groups, or ARYL is -(CH s ) r phenyf 

wherein f is 0 to 2 and the pheny! ring is optionally substituted with 1 to 3 groups selected from chlorine, fluorine, 
bromine, .alkyl(C r C 3 ), aikoxy(C r Cg>, thioaikoxy-{C r C 3 5, Cf 3 C-, F 3 C-, -*M 2 and -NHCQCH 3 and R is hydrogen, 
alkyl (C r C 4 ), or phenyl and each R can bs the same or different, and R 7 is ARYL as herein defined, or alkyl(C r C 12 >; 
R 4 is H. GH 3: Ci or f- ; 

as R s is H, OH F, Ci, Br, CK 3 , phenyl, viny! or allyi; 

R 6 is H or CH 3 ; 

R s is CH 2 CH 2 GR 26 , CH 2 CH £ OC{=0)R 27 , H, OH, CH 3 , F, =CH 2 , CH 2 C(=0}OR 23 , OR 2S , O(OO) R 2? or 0(C=G) 
Ori 2 (C---0)OR 26 

R 10 is -OCH, -CH-CH 8 . halogen, ON, f%, ORjg, OC(=0)Rg 7 , H, OH, CH 3 or R 10 forms a second bond between 
40 positions C-1 6 and C-17; 

R, s is H or forms a double bond with R 1 or R 14 ; 

R 13 is halogen, OR 2S . OC(=0)R 27 , HH 2 , N'HR 2S , NHC(=0)R 27 . N(R 25 ) 2 , NC(-0)R 27 , N 3 . H, -OH, »0. -C-P(-O) 
(0H) a , or -0-C(=O}-(CH a )tC0OH where t is an integer from 2 to 6; 
R >4 is M or to PR 
^5 R 15 Is H, j=0 or -OH; 

and Rg3 with R 10 forms a cyclic phosphate; 

wherein R g and R 15 have the ™ i c^ove; 

or wherein R 23 is -OH, 0-c;=0}-R^, -OP(C)-(OH) s . or -0-C(=OWCH 2 } 5 OOOH wherein t is an integer from 2 !o 8; 

- dR fl > w iH, , h ^ - < , , >, o , cH^C 

so whsrein S bond or -0-: Y' is d, -C 3-; each of*X and X' is s bond, -< (R 18 )-,-N CO-, -O 

-S(O)-, or--S(0 2 V; R 1S is hydrogen oralkyi (C r C.): each of B 16 and R 17 is a lower alkyl group of from ' to A carbon 

atoms optlonaliy substituted with on;; hydroxy; or R^ s arc; Fi, -, taken [soother > \ nitrogen i to which each 
attached forms a iorpb©Sinc ths morphc p 

wa2 o Nj vherei alkyl has f tor i to 4 carboi or s i « f fro 

ss s an integer of from 1 n integer of fron rom 1 to 5; Z is & bond or -0-; r is an 

integer of from 2 to 3: and Q is one of the following: 

( ■) -R. 9 -CH 2 COOH wherein R 1§ is -S-. -S[0}- ; -S{0) s -, -S0 2 N(R £r ,)-, or N(R 20 )SO ? -; and R«, is hydrogen or 
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lower alf C i i 1 i > atoms. " yssx< 

than 10; or 

{2} -CQ-COOH; or 

(3) CON(R 2 ,)CH(R 2 GCOOH wherein R al is H and R 22 is H. CH 3 , -CH 2 COOH, -CH 2 CH 2 COOH, -CH a OH, 
5 -CH 2 SH, -GH 2 GHgSCH 3 . or -GH 2 Ph-OH wnere:n Ph-OH is p-hydroxyphenyl; 

or R g1 is GH 3 and Rag. is H; 

or R 21 and Retaken together are -GH 2 Ci-: 2 0i-i 2 -; 

or -N(R 21 )CH(R 22 )GOOr taken togei-er ■ 1 r 

« thereof" 

within o r i ">f fne eomp i owl- j <- t i - t i i di i ni« xmd 

between positions 9 and 11, R 4 and R 8 are hydrogen, R 12 and R u taken together form a double bond between 
positions 4 and 5 ; R 5 is «-F, R 9 is 3-CH ? , ; R 10 is cc-OH, R 13 and R, 5 ate =0 and R sa is -OP{0)-(OH) s , R, 3 is =0 
only when R 23 with R 10 tonr* > - b*ct cyclic phosphate 

ts 

R 24 = C, C r C g double bond, O; 

Rj.5= C(R 15 )CH 2 -R aa , OH, ORj S . OC{--0)R 27 .. R^, COOH, C(=G)OR 2S , CHOHCH 2 OH, CHQHCH a OR 2e , 
CHOHCHjOC(=0)R ?7 , CH,C-H ? OH ; GH 2 CH 2 OR 2e , CH 2 CH ? OC(^OiR ? ,, CH,CIM, CH 2 N„ GH ? N:-ij. 
H > CR,N{R5 S ]y GH ? OH- CH.OR^. t ' I ! (OH} 5 . GH ? 0(P=G; iOR 2K ;,. 

£0 CHgSH, CH 2 S-R 26 , CH g SC(«0}R 27: CH 2 M ~> i < t C<~0> 

GHR g8 OCi>Q)R 27 orR 10 and Retaken together may bs =C(R 28 } 8! that is, an optionally aikyf substituted 
nog 

wherein R 2S = C t -C s (alky! b an < i I i * * i t 

55 lyl h K ilK > ) i r . i n t t i 

i.sp-CH s orj5-G 2 H 5 ; 
Rg is H or C!; 

R 3 is H, =0, .OH, -0^alkyt(C r C 12 ), OC(=0)alky!(C 1 -C ia ), -OC(=0)ARYL : -OC(=0)N{R) 2 or «-0G(=0)0R 7 , where- 
in aryl is fury-, thienyi, pyrrolyf, or pyrkJyl and each of said moieties is optionally substituted with one or two 
30 {Cj-C^alkyl groups, or ARYL is -{CH a ) f -phenyl wherein f is 0 to 2 and the phenyl ring is optionally substituted with 

1 to 3 groups selected from chlorine, fluorine, bromine, alkyi(C r C 3 ), alkoxy(C r C;s), thlo3lko>:y-(G-j-G 3 ), Ci 3 CS 
F 3 G-, -MH 2 : and -NHCOCH 3 and R its hydrogen, alkyl (Cj-C 4 ), or phenyl and each R can be the same or different, 
ar?d R 7 is ARYL as herein defined, or alkyl{C r C 12 ); 
or 

as wherein R 2 and R 3 taken together are oxygen (-0-) bridging positions C-8 and C-11; or 

wherein R 2 and R 3 taken together fonr! a doub • r >. it 

or'Rjjisa-F and R 3 Ss jK>H; 

or R s is ct-CI and R 3 is p-Ci; 

and R 4 is H, CH 3 . CiorF; 
to R s is H, OH, F, Cl, Br, CH 3 , phenyl, vinyl or aiiyi; 

R 6 is H or CH 3 ; 

Rg is H, OH, GH 3 . For=CH 2 ; 

R 10 is H. OH, CH 3 or Reforms a second bond between positions C-18 and 0-1 7; 
R 1? is -H or forms a double bond with R u ; 
^ R 13 is H. -OH, =0, -0-P(O)(OH) 2l or -0-C(=0)<;CH 2 },COOH where! is art integer from 2 to 6; 

R 14 is H or forms a double bond with R 1Z ; 
R 1s is=Gor-OH; 

and R 23 with R 10 forms acyclic phosphate; 

wherein R 9 and R 15 have the meaning defined above; 

so ! <> . -< fv ^ o - O-tCH^COOH wre- il? ntwfrorr 

dP y-{C K-(CH 3O3I s 2 i ,^ - 2{CH 2 ),.a, whet i Y is a bond or -0-; Y' 
ssabond-O c S-; each of X and X' is a bond, -t N; 5 ) ^{R, > , -S S(0}-, or -S(0 2 ) R 18 i$ 
hycirogeo or aikyi (C.-C 4 ); each of R 16 and R t7 is a lower alky! group ol from 1 to 4 carbon atoms optionally 
substituted with one hydroxy! or R w and R 17 taken together with the nitrogen atom to which each :i ; attached forms 

35 • ' -\> \ v - 1 - , < v - selected from pyrrolidine, \<\ - 1 . %v i - r ^1 - t i >'i {< i j^t or N ' I \« c 

alkyl-piperaztno wherein alky! has from 1 to 4 car&on atoms: n is an integer oi from 4 to 9: m is an integer of from 

1 to 5; p is an integer of from 2 to 9; q is an Integer of from i to 5; 

2 is a bond or -O-; r Is an integer of from 2 to 9: and O is one of the following: 
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{") -R 19 -GH 2 COQH wherein R i8 is -S-, -S{0)-, -S(0) r , -SC 2 r4{R so h or N(R gf) )S0 2 .-; and Rjq is hydrogen or 
,-C 4 ) with the proviso thai ihe lotai number o c 

than 10; or 

(2) -CO-CO OH; or 

s CON(R 21 ) >H wh H an < & r R 2 COOH. -CHgCHgCO 5H g C 

-CH a SH, -CH 2 CH 2 SOH 3 . os -C^Ph-OHwherein Ph-OH is p-ftydrGxyphenyi; 

or R 21 is CH 3 and R 2g is H; 

or Rg, and R 22 taken together are -CH 2 CR 2 CH 2 -; 
» or ■N(R 21 )CH(R; S }COOH taken together is -NHCHjCONHCH s COOH; and pharmaceuticaily acceptable salts 

with ihe proviso that s.xcept for the compound wherein % is 5 " c -u 1 1 r ■> r 3 d >ubh bond 

between positions 9 and 11. R 4 arid R f , are hydrogen. R t2 and ^14 taken together form a double bond between 
positions 4 and 5, R s is o-F. R 9 is p-CH 3 , R t0 is e-OH, R 13 and R 18 are =0 and R 25 is -OP(0)-(OH) a> R 13 is =0 

is oniy when R 23 with R 10 forms ihe above described cydic phosphate; 

also excepted from the compounds of structure fAj are the compound 3,1 1 3, 1 ?o, 21 -teirahydroxy-5 -pregnane- 
20 iriG(th£ u, 5-8; 3-or, S-rr; 3-p ; 5-a; and t i r 1 c r F> R. 10 is a-Ol 

R 1 is p-CH 3 . R 3 is p-OH, R 2 is H, R 4 is H, R 13 is a- or p-OH, R u is H, R 12 is a- or f>H, R 5 is H, R s is H, R 9 is H, 
R 24 is C, and R 23 is OH; and r wn - j L 1 ( - is H. R 4 is H, R 5 is H, R- is H 

aa R 9 is H, R f o is «-CH 3 , R i£ and R u form a C 4 -C 5 double bond, R ?a is =0, R ?4 is C and is fi-OH; dihydr etesio- 

sterone, wherein R 1 is f$-CH 3 , R 2 R 3 R 4 R 5 RgR 9 R 10 R 14 are H, R 18 is a-H, R 19 Is =0, R a4 is C, and R 25 is fi-OH; 
dromostanolone propionate, wherein R 1 is p-CH 3 , R 2 R 3 R 4 R 5 R S R 9 R 10 R 14 are H, R 12 is; a-H, R 13 5s =0, R 24 is C 
and R 2S is 3-OC;-0)CH ? CH 3 ; meihandi-osterisione/whsrsirl p, is p-CH 3 , R 2 R 3 R 4 B s RgR 9 are H, R 10 is «-CH 3 . 
R 1S and R» 4 form a C 4 C S double bond, R ia is =0, is C 1 C a double bi 11 - i iuH; testosterone, wherein 

zs P , o are H R 12 and R u form a C 4 C 5 double bond, R 13 is ».-0, R 5 . 4 is C, and R 25 Is. 

p-OH; n i i wherein R 1 is GH 3 {C, 3 ) and H{C 10 ), R £ R 3 R 4 R 5 B 3 R 9 are H, R w is a-CH a CH s , R 18 and 

R 14 form a C 4 -C s double bond, R 13 is=0, R 24 is C, and R 25 is p-OH; bolasterone, wherein R 1 is 0-CH 3 , R £ R 3 R 4 R 5 R 9 
are: H, R s is a-CH 3! R 1Q is ct-CH 3 , R i3 is =0, R i2 and R 14 form a C 4 C S double bond, C 24 is C and R £S is p-OH; 
and oxandrolone, wherein R, is &-CH 3 , RaRaRgRgRgR^areH, R 10 is aCH 3 , R 12 is ,«-H, R 13 is =0, R 24 is 0, arid 

30 R ss iS;3-0H. 

Etnb-g. The compound of £mb- 1 selected from the group consisting of: 21-Nar-5f>pregnan-3a,17a,20-trioi; 
2l-Npt:«S{H)t«gn'1?(20)en-3a,18<fo 

3-acefaie; 2i-Ncr-5«-prsgnan-3a ,17a,2Q-tdol-3-phosphate; 21-Nor-Sp-pfegn-17(20)en-3«,16-diol: 21-rVlef-Spv 
35 pregnarv-3o,17p,20-triol; 20-Acetamide-21 -nor-5p-pregnan-3o, 1 7«-diol-s -acet afe:3p-AcetamidCi-5f}-presnan- 

1jl17>x2 SO-o ^ l t t o ~R i?0-triot; &-< - n kr,11fi 1 ? «, 

21-tetrDl-20-one-21-metbyi ether; 20-A2}do-21-nor-S^-pregnar.-3tx,1 7«<-o 0 iyl)thiO-21-rtor- 
5p-pregnan-3a. i 7a-diol; 20-i4.P!uoropnenyi};hio-21-nor-5p > -pregf!an-3«,1 7a-diol; 1 ga-(2-Hydrcx'yethy!}-1 7^-me- 
'{ op - • = s •> ^ i } i ' i * h i ^. " 7fJ-dioS 

40 2f-Nor-5p-pregn-17{20)en-3a-OL; 21-Nor-Sp-pregn-17C20)en-3a-ol-3-acetste; 21 -Nor-Sft-pregn-1 7(20)-en-3«- 

ol-18-acaticacid-3-acetate:3p-Azido-5p-pregnan-11p. 17a,2'i-trioi-20-one < ) in-11j3,17a, 

21-trioi-20-one. 



Emb- 3. The compound f Emc 2 wiifch is 21 -Nor-5 r -j , rit 'N > r , s-17{20}-er 

3a,16-dioi-3-acetate-1 e-(O-methyi) malonate. 

Emb-4 >n3 \ for co trolling o> a ypertension associated with ma , , - > e which cerrs- 

pnscs administering i i > h i! criectiva announi of « compound s; t t i , 

Emb-5. A method for controlling 

prises: administering a r ^ i < effs;c!ive : >>tt of a compound scioctsci from the aroup consisting > 
21-Nor-5piJregnan-3a,17o...2C-triGl-3-acetate; 21 Hor-8a-prQgnar,-3o: 17«,20-tnol-i-phoBphate 21-Nor-50- 
prspn-1 7(20)en-3a,16-dioi; 2 1 -Nor-'if'-prspnan-ite 1 7ii,20-iriol 20 ■Aoeiarriioc;-21 -nor-5B-pr«gnan-3a,1 ?t.<-d:oi- 
3-acetate,3p Acelamido-5fi-pregnan-1 1 £,1 ?a,21-tnot-2C-one~2i -acetate; 21 -Nor-S«-pregnan-3«,1 7fi,20-ttiol; 
21a-Metnyi-5p-p-egr<an'3a,llB 17a. 21-tetroS-2Q-or^2i«roetftyt''^ 

oi; 20{Carbett t ^ > - - ot; 20-(4-F 1 5B-pregna 

17a-dioi; 16a-(2-Hydrc <x.1 ?ct-dioi; 20-Cyano i nan-3«,17a-d 

ol; 1 7o-Met a -3a, i 7fi-dioi;21 -Nor-5p-pregn-1 ?{20}en-3G-OL;21 -Nor-5p-pregn -1 7(20)en-3a-o!- 
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3-acel<8Ee; 21 -Nor-53 -pmgn-1 ?(2G)-en-3a-oi-16-acsiie acid 3-aeetate; 3^Azkto-5p l -pregnan-11fr 1?ce, 21-trioi- 
20-Dne-21 -acetate; and5p-Pregnan-11|M7G,21-trioi-23-one^^ 4,9(11.) 
•-Pregnedien-1'7o: > 2t-dioi-S,20-<Sone-'2't -acetate; 4-Andfosten-3-ons-1?p-carbo>cy!ie acid;17a-Ethynyl-5{ toy&s- 
v<=" 1 7jJ-o!-3-one-. 1 /a-Ethynyi-1 .3,5 ' pi 5 srone arid 

Tetrahydrocortexoione. 

Erob-8. Themetncd of En*- S wherein the compound is 4, 9(11)-Pregnadlen-1?«t,2Vdioi-3 : 20-dione-2i-scetate. 

Emb-7. A composition tor oor-irotling ocuiar hypertension associated with primary open angin glaucoma comprising 
a pharmaceutic ~ 1 > n ' x mpound of Emb- 1 . 

iposf for controlling ocular n i < >; ri < r < -sounf of 

compound selected from the group consisting of: 21 -Nor-»fH>regnan-3«.i 7oc'20-;rioKVaceta;e 21 -Nor-6a-preg- 
r!an-So: : 17a,20-trio!-3-pho£pha!o: 21 -Nor-5J*-pregn-1 7(20)en-3ot,1 S-dici; 21 -Nor-S!o-pragnari-3«,17p,204hol; 

20- Acetamide-2l -nar-5p-pregrnan-3a,l 7a-dici-3-acetate; 3p Acetamido-Sp-pregnan-i 1 |li 7«,21 •tno;-20-oti8- 

21 - acetate 31 n i , 1 ? B On «. h , r 1 ' I 31 rrvtnyl 
efher; i r r {Cat i i l 5 f i< S < 

r ) |, ii \ i ii i ii° uotwi 

1 7ct-diol; 20-Cyano-21-nor-5p-pregnan-3a,1 7a-diol; 17a-Methyl-Sp-anc3rostan-3a,1 ?p-dioi;2i -Nor-S8-pregn-1? 
(20)en-3o:-OL:2 1 -Nor-Sp-prsQn-l 7{20)en-3ct-o!-3^acetate; 21 -Nor-Sp-pregn-l 7{20)-en-3a-oi-1 6-acetic add 3-ao» 
state: 3p-Azfdo-5>pregnan-11p\ 17a, 21-trlol-20-one-21-acetata: and S^-Pregnan-1 1 p, 1 7ct.21 -trto!-20-one;4,9 
(ll)-Pregnedtef 7o,21 i . iione 4,S(11}-Pr8gnedi8n-17a.21-dio!-3,20-dione-21-acatatQ; 4-Androsien- 
' * i U i \ i on < 7|} ol-3-one; 1 7« Etnynyl- i ,3.5(1 0>-astrstrien-3,17|3-dioi: 

1 c oi a t T I i r lo"<3 

Emb-9, The composition of Emb-7 wherein the compound is present a! a concentration between 0.005 and 5.0 
weig 

Emb-1 0. The composition of Emb-8 wherein- the compound is 4. 9(11)-Pregnadien-17a ( 21 -dicl-3 ; 20-dipne-21 -ac- 
etate. 

Emb-1 1 . The composition of Emb- 8 wherein the compound is present at a concentration of between 0.006 and 
5.0 weight percent 

Emb-12. A composition for preventing and treating neovascularization comprising a therapeutically effective 
amount of an angiostatic steroid of the following formula: 




Strtsctoi 8 ® [A] ./Stractufs fB] 



" c i 1 k , ;>CH ;S , 

R a Is P, C r C n double'bond, C r C ,< epo«y, H or -CI; 

* - 3^261 QG{-0)R 2 7, halogen, Cg-C-j-j double bond, C 9 -C ;o:<y. =0,-0 ilkyl(G r C 
<C r C, ? ), -00(=0)ARYL -OC(=0)N(R} 2 or ^OC(=0)OR 7 , wherein ARYL Is furyi. thieny), pyrrolyl, or pyrldyi and 
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ca;r tf r r t 01 " ^ < i> I i ■> rim v 

wherein f is 0 to 2 and she phenyl ring is optionally substituted with 1 to 3 groups se! 

bromine, aikyl(C r C 3 ), 8lkoxy(C r C 3 ). tii:eaikexy-(C,-C 3 ). Ci 3 C-, F 3 C- ; -NH 2 and -NHCOCHg and R is hydrogen, 
aikyi {C r C 4 ), or phenyl and each Rcan be the same or different, arid R 7 is AHYL as herein defined, of a!kyi{C r c. i2 }: 
s R 4 is H, CHg, CI or F: 

R 5 is H, OH, F, Ci, Br, CH 3: phenyl, vinyj orally!; 
F^isHorCH 3 ; 

R ;} is CHgCHgORjg. CH ? CH 8 OC{* 0}R ?7 , H, OH, CH 3 , F. =CH 2 , or CH 2 C{=0)OR s& , QH H , 0{C-0)R 27 . 0rO(C=O) 
CH a (C=--0)OR 2i5 ; 

*o R 10 "is -C^CH " -CH=CH 2 . halogen. CM, N 3 , OR^. OC(=0)R 27 . H, OH, CH 3 or R 10 forms a second bond between 

positions G-16 and C47; 

is H lorn a double bond with R, or R. i4 ; 

R 13 is halogen, OR 26 , OC{=0}R 27 , NH 2 , NHR 2S . MHC^OJR^, N{R S6 ) 2 , NC{=0}R 27 , N 3> H, -OH, =0, -0-P{-=0} 

' I C{=C i E COOH where ! i jerfron to 8 

5S R 14 is H or forms a double bond with R 12 ; 

R 15 is H,=Q or -OH; 

and R 23 with Reforms a cyclic phosphate: 

wherein R 9 and R. iS have the meaning defined aboye; 

or wherein R 23 is -OH, 0-C{=0)-R ;1 , -OP(0)-(OH) 2: or -0-C(=OHCH 2 ).COOH 
sa wherein t is 3n integer from 2 to 6 and - 1 > „) ;h 5 m -SQ 3 H, -Y'(; p -X (CH 2 ;,- "<JR 1t5 R 17 or -2 

{CH a ) r Q, 

wherein Y is a bond or -0-; Y* is a bond, -O-, or -S-; each of X and X' Is a bond, -CON(R 18 )-, *N{R 18 )CO% -0-, 
-S(O)-, or -S(Og)-; R 18 is hydrogen or alky! (C r C 4 ); each of R 16 and R 17 & - -m I to 4 cartoon 

atoms optionally it i j i l one hydroxy: or < and < taker: together with the nitrogen atom io which each 
is attacned forms a monocyclic hsierooycia seieoied from pyrroiiciinry. j. J n morphoilno. ihiomorphoiino, n 
erazme " I « - n t >*l 1 i« from 1 to 4 carbon atoms; n is an integer of -from 4 to 9; m 
is an integer of from 1 to S; p Is an integer of from 2 to 9: q is an integer of from 1 io 5; 
2 is a bond or -0-; r is an integer of from 2 to 9; and Q is one of the following: 

30 {1} -R 1sr CH 2 COOH wherein R 19 is -S-, -3(0)-. -S(d) 8 -, -SO 2 N(R S0 )-, or NfR-^SOjj-; and R so Is hydrogen or 

Sower alkyl-(C r C,); with the proviso that the total number of carbon atoms in R 20 and (CH 2 ) P is not greater 
than 10; or 

(2) -CO-GOGH; or 

(3) C0N(R 21 )CH;R £2 )C00H wherein R 21 is H and R 22 is H, CH 3 , -CH ? COOH. -CH.,CH,,COOH, -CHgOH, 
•as: ^GHjjSH, -CH 2 CH 2 SCH 3 , of -CH 2 Ph-OH wherein Ph-OH is p-hydroxyphenyi, 

or R 21 isCH 3 and Rag Is H; 

or R 21 and R 22 taken together are -GH 2 CH 2 CH 2 -; 

or -NfRs^CHO^GOOH taken together is -f\IHCH 2 CONHCH 2 COOH; and pharmaceutical acceptable salts 
40 thereof; 

with the proviso that except for the compound wherein R 1 is -CK 3 , R 2 and R 3 taken together form a double bond 
between positions 3 and 1 1 . R 4 and R a are hydrogen, R 12 and R 14 taken together form a double bond between 
positions 4 and 5, R 5 ;s -F, R 9 is -CH 3 , R 10 is -OH, R 1S and R 15 are =0 and R 23 is -OP{0)-(OH) 2 , R 13 is =0 only 
when R 2S with R, 3 forms irt abov» d pd te 

4$ 

R 24 = C, C r C 2 double bond, O; 

R«m - G(R v 0CH. 2 -R 23 .. OH, OR £6 , OCt~0)R-, r . R 26: COOH, G{=O)0R as , CHOHCH 2 OH, GHOHCH 2 OR 2S , 
CHOHCH,OC(=0)R 27 CH 2 GH or cV: 5 GH 2 OR 2S >S 2 CH 2 OCM:>}R 27 CH 2 CN >f 2 N P! 
' H -J- , " « " v, ' "< i ~f t 

SO CH 2 SH, "CH 2 S-R 2S , CH g SC(=0)R a7 ', CH 2 NC{=G)R 27 , C(=0}CHR.j S OH, G(=G)CHR 28 OH. C(=0) 

CHR 2S OR 26 , C|>0)CHR 28 OG(=0)R 27 or R t0 and 

Retaken gather may be =C(R £S ) a ha s I hyiene group; 

i<= e i \ 3 - ^ G 6 (ail - a v v jc alkyi eye! > mfo v < 37 = R a{ ) , r" , = H if 

'» (alkyi, branched a-kyi oycioafkyi); oxoepred from the compounds of Structure [A] are the compounds wherein P.- 

is p-h^n3 or i^-CgHg; 
R s is H or -CI; 

R 3 is «=0, -OH, -0-aSky!{C,-C 12 ), -OC;-0)alky!(C r -C !2 ), -OC(«0)ARYL, -OC{=G}N{R) 2 or k-OC(=G}OR ? , wherein 
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AF V is fury hienyi py royl, or r>yrirfyl and each u - <, >s< * 1 4) 

jps. or ARYl is -{CH 2 ) r s 0 to 2 and the phenyl ring is opt i with 1 to 3 

_ p i ii l c L r n ^ > i F :J C-, -NH 2 

and -NHCOCH3 and R is hydrogen, aikyi (C r C 4 ), or phenyl and each R can be the ?nt sr.* R 7 is 

ARYL as herein defined or a;kyi;C r G i; .i; 

wherein R a and F i i ifaie oxygen (-O-) bridging positions 09 ana C-1 1 ; or 
herein R n R- ; lakon >n he fort ioubis bone eiween positit C 3andC-11; 
or R 2 iss-Fand R 3 is 8-OH; 
or R 2 is ce-CI and R 3 is 8-CI; 
snri R 4 is H CH 3 , Ci or F; 
R 5 is H. OH, F. Ci, Br, CH 3 , phenyl, vinyl or allyl; 
Rs is H or CH S ; 
R 9 isH,OH, CH 3 , For =CH 2 ; 

R 10 is H, OH, CH 3 or R 10 forms a second bond between positions C-1 8 and C-1 7; 
R 1? is -H or terms a double bone with R 14 ; 

R 13 is H, -OH, =0, -0-P(0)(OH} 2 , or -0-C{=O)-(CH 3 ) t C00H where t is an integer from 2 to 8; 
R 14 is H or forms a dout is bo th 
R, 5 is =0 or -OH; 

and R 23 with R 10 forms a cyclic phosphate; 

i i5 have the meaning defined above: 
or wherein R aa is -OH, 0-C(---0)-R 11 , -OP(0)-(OH} 2 , or <)-C(=0)-;CH 2 ) t CQOH 

wherein t is an integer from 2 to S; and R 11 is -Y-{CH 2 ) n -X-{CH 2 ) m -S0 3 H ; -Y , (CH 2 ) p -X , -(CH 2 ) q -NR 16 R 17 or -Z 
(CH^Q, wherein Y is a bond Oi O Y sabo^o C . of > % - ^ h]> -i \ ti r 

-O- , -S-, -S(0)-, 0r-S(O 2 )-; R 18 ls hydrogen or alkyi (C r C 4 ); each of R 16 and R, 7 is a lower aikyi group of from 1 
to 4 cartoon atoms option' i with one hydroxy! or R 15 and R, 7 taken iogeibar with the nitrogen atom 

to which each is attach* forms a r < terocycSt rem i iicsino piperidino, morpholino, thio- 

rnorpholino, piperazino or r\l(lower)alky!-piperazino wherein alky! has from 1 to 4 carbon atoms; n is an integer of 
from 4 to 9; m is en integer of from 1 to 5; p is an integer of from 2 to 9; 0 is an integer of from 1 to 5; 
Z is a bond or -0-; r is an integer of from 2 to §; and Q is one of the following: 

(1) -RirCHaCOQH wherein R 19 is -S-, -S(O)-, -S(0) 2 -, -SO 2 N(R 20 }-, or N(R 2D )S0 2 -; and R M is hydrogen ot 
lower aikyl-{C--C 4L }: with the proviso thn <- t If u it 1 - ~ ' 1 C 1 i 1 t 
than 10; or 

(2) -CO-COOH; or 

- wnerc-n R ai is H and R 2£ is H, CH 3 , -CHgCOOH, CH 2 CH 2 COOH s -CH3OH, 
-CH 2 SH CH 2 CH a SCHg Oi OH P 1 OH 1 1 t i t 

or R ai is CH 3 and is H; 
N R , v r - i J ' <w o 

or N;R 2 ,}Ci--!(R 2S }COOH taken together is -NHCH 2 CONHCH 2 COOH; and pharmaceutical acceptable salts 
thereof; 

with the proviso that except for the compound wherein R, is f>-CH 3 , R a and R 3 taken together form a double bond 
between positions 8 and 11, R 4 and R s are hydrogen, R. i2 and R 14 taken together form a double bond between 
positions 4 and 5, R 5 is «-F, R s is p-CH 3 , R 50 is cc-OM, R 13 and R 15 are and R a3 Is -OP{0)-(OH} s ., R 13 is =0 
oniy when Rj 3 with R 10 forms (he -u e 1 losphalo 

iist ex pled t s.} areihecompoun 1 1 f Hetrahydroxy regnant 

20-one (the 3-alpha, 5-beta; 3-alpha, 5-a!pha; 3-beta, 5-alphs 1 - xortisol 

wherein R 1K is =--0, R in is a OH. f-1, is CH St R ? is |3 OH, R 2 is H, R 4 is H, R 1S is a or ,6 OH, R u is H, R 12 is a or 0 
H, R 6 is H, Re is R, R 9 is H, R 24 is C, and R23 is OH. 

Err*- 13 A .uru.x " fot •> < u , > r t t if I' 10, iv^ 

amount of an ittc steroid sate i 1 ing of 1 r-S^pregnan-3a, f 7a,20-trioi-3-ac- 

etate: 21 f^r 5to ejr 1 : i- u ^1 1- \!o p ey 

* i 3a ' 1 - ' * f ' < c j 1 i' 1 1 ' 1'; 

1 'n.2! uioi 20 one pc<=t=i s 2< Ne j >-l1b 1 '« 1 % - 

iO dO ^,ne 21 i^e hvieth^ 20-A2ido-21 -nor-sp-pregn&n-3ct,1 i 1 1 1 ' 1 u 

nan i i 7 •*-d>nj 20-(4-F opheny!) o-2 5p-prsgriari-3« ; 17a-d nathyi-Sf 



as 
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3< ?a-dio!;20-Cy ic 1 3(»,l7<?-d)Ol, 17<, 1 r- 

- c Olen D i i ! f > 1 ' () ' ol2ivtti 0 5 egn-1 7(20)-er ol 

i M f,c J Kv »l-> 38 do <5(ip eqn«n 1'jJ, !7m 1 1 ^ or < . " . n h \/ < 

Si -iriol-20-one;4,9(11)-Pregneriien-i 7a,21-dioi-3,20-dfone: 4,8(1 IVPregnedien-1 ?oc,21 -diol-3,2C-dione-21 -ece- 
taie; 4-Androsten-3-one-1 7jJ-cart>oxy!ic acid; 1 7ct-Eihynyi-5(l 0)-estren-1 7pM>i-3-one; 1 7«-Ethynyl~1 ,3,6(1 0)-es- 
tiati >*n 3 i"p i! |ji ii i t < h < ^ rhetors. 

Emfc The Emb-12 wl > the anglostatic steroid contentratio 0.01 - 10.0 wt.% 

£mb-15. The< Emb-14 wi cone i 5.0 w 

Emb- 16. Ai ■ m - i ) «K" '>-pr.rs * ' x i i, >i|, 

effective amount of the composition of Emb-12. 

Emb-1 7. The method for preventing and treat - n ■ a :i l-i al v. 1 t ; i >ri >ring a therapeu 

lically affective amount of the eomporsifion of Emb-13. 

Emb-1 8. The method of Emb-1 6 wherein the neova ; i ctad from the 

group consisting of head trauma, spinal trauma, septic or traumatic shock, stroke, hemorrhagic shock, cancer, 
arthritis, arte-t - ious malformations, corneal graft neovascularization, delayed 

wound i'P ii" n >im ' r i a iy i mhin bums, i ^ i i i hemophilic jointe. hypo-trophic <tvr> ne- 
avascular glaucoma, nonunion fractures, Oster-Weber Syndrome, psoriasis, pyogenic granuloma, fotrolental fi- 
ds -ii- rachoma, vas hesions s lumor growth 

Emb-19. A method for preventing and treating ocular neovascularization, which comprises: administering a ther- 
apeutically effective amount of the composition of Emb-12, 

Emb-g0. A metJidd for preventing and treating ocular neovascularization which c< - > f k soring a thor- 
ns composition of Emb-13. 

Emb^21 . The method of Emb- 19 wherein the angtostatfc steroid concentration is 0.01 - 1 0 wt.%. 

Emb-22. The method of Emb-1 9 wherein the angiostatic steroid concentration Is 0.1 to 5.0 wt.%. 

ixr i h< i i i .< if. tj i i _ ,i 1 !-je i Mhe front 

of the eye, 

Emb-24. The method of Emb-1 9 wherein the ocular neovascularization being treated is in the cornea. 

Emb- 25. The method of Emb- J< 3 wis-rc i"' 1 -- ^ < > intnebn. I- 

of the eye. 

Emb- 28. The method of Emb-1 7 wherein the angiostatic steroid is 4,3(11 )-Pregnadien-17a,21 -diol-3,20-dione- 
21 -acetate. 

Ern I te method Emb-1 7 wherein the a c steroid egnadis 7a f diol 3 2 dions 

Emb-23. The method of Emb-1? wherein the angiostaUc steroid is administered at a concentration of about 0.01 
to 1 0.0 weight percent, 

Irrb 2S i*\ oil f i - r ?U t < u -it r ' C 1 

5.0 weight percent. 

Emb-30. A method for preventing and treating neovascularization of the tissues m the front of the eye, which 
comprises adn nt of a >. -n position of Emb-13. 

Emb- 31. The method of Emb-30 wherein the anglostetic steroid Is < n t i ) 1 

21 -acetate. 
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Emfe-83. The method of Emb-30 wherein She angiostatic steroid is adm-i ;e rtration of about 0 01 

to 1 0,0 weight percent. 

Ernb-34 The i nb-31 wherein Jhe concentration is about 0." • 6,0 weigh) percent. 

kmfc-35. The method of Emb-30 wherein the tissue bwsg treated is the cornea. 

Emb-SS. A method for preventing and treating neovascularization of the tissues of the back of She eye, which 
comprises: administering a pharmaceutical!-, > ve amc >f a composition of Emb 

! jiosiatic steroid is 4,9(1 1)-Pregnadi ?a,21 die 

Emb-38. The method of Emb-36 wherein the angiostatic steroid is administered at a concentration of about 0.01 
to 1 0.0 weight percent. 

Erofo-39. The met hod of Ems -ss wherein the angiostatic steroid is administered at a concentration of about 0.1 to 
5.0 weight percent. 

[ 41) 1 t i t n f »! r r i , it > r >tibr«-tm i 

Emb-41 . The method of Emb-36 wherein ins tissue being treated is the macula. 

Emb-42. T he method of Emb-36 wherein the tissue being treated is the optic nerve head. 

Err)b-4S. A pharmaceutical composition useful in the treatment of ophthalmic inflam i >t • trising: an antiin- 
flammatory effectives amount of a glucocorticoid and an intraocular pressure controlling amount of an angiostelic 
steroid of the formula-. 




Structure [A] 



Structure [I] 



wherein R t is H, $-CH s or &-G 2 H 5 ; 

R a is F, Cg-C^ double bond, C 9 -C n epoxy, H or CI; 

f f h 1 t - O L J Oaikylft-, - u OC^-J}^ yi 

(C t -C 18 ) O C ( O ) A R Y L , -O c ( - O ) N ( f ' f ryi. thienyi, pyrrofy pyrld f 

€ Bid op! istituted wif s " )alkyi ^ oups, or AR '! i y 

wherein f is 0 to 2 and the phenyl ring is op t < ' I fluorine, 

I 5 it S V C 1 ' t gike v i 3 - H 2 JHCOCH3 and R is hyo'r 1 

aikyl " -C 4 ). orphenyi and each R can bo :ne same or different, anci R 7 is ARYL as herein defined, or s:i<vi(0 1 ) 
R 4 isH,'CH 3l ClorF: 

R 5 is B, OH, F, CI, Br, CH S , phenyl, vinyl oraifyi; 
Rg is H or CH 3 : 

R 8 is CH,CH 2 OR £e , CH 2 CR 2 OC(=0)R S7> H, OH, CH 3 . R =CH 2; CH 2 C(=0)OR 28 , 0%, O(C=0}R S7 Of Q{C=0) 



2? 
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c o,v 

R 1B is -C-CH. -CH=-CH 2 , halogen, CN. N 3 , OR^, OC(=0)R2 7 , H, OH, CH 3 or R 10 forms a second bond between 

positions C-'iS and G- >7; 

R„ is H or forms a double bond with or R 14 ; 

ii slogan, OR 2a , OC{=0)R 27 , NH a . NHR^, NHC(=0)R 27 . N(Rj^, NC(=0)R 27: N 3 H -OH, =0 -Q-P(=0) 
•H) 2 , or -C D)-( > in integer 3 6 

R 14 is H or forms a double bond with R, 2 ; 
R ls lsH,=0 or -OH; 

and R-jj wii i R„ p ospt 3 ^ 

wherein R 9 and R 15 have the msaning defined above; orwherein R J3 is -OH, 0-C(=0}-R,<, -OP{0}-{OH> 2 , or -O-C 
{=0)-{CH 2 ),COOH 

wherein t is an integer from 2 to 6; and R„ is -Y-<CH 2 V.X-(CH 2 )„,-SO,h : ■Y'-(CH.,) p X' (GH.,). ) NR 1s R 17 of -Z 
{CH 2 ) f Q, 

'vhconV s a bond or o S , i nd 0-. or -Ss each of X and > nd, -C C ^ 

-S(O)-, or-S(O z )-; R 18 is hydrogen or alky i (C r C 4 ) each of R l6 and R 17 is a lower alky! group of from 1 to 4 carbon 

atoms optior 1 ! rS i u <> 

is attached Io- . - - .vcle selected from pyrrolidine, pipendino, morpholino, thiomorpholino, pip- 

erazin r e >• > - , ei kyi ha n Ho 4 carta - o « n Is an integer of from 4 to 9;.m 

is an integer of from 1 to 5; p is an integer of from 2 io 9; q is an integer of horn 1 to 5; 

7. is a bond or -0-; t is an integer of from 2 to 9; and G is one of the following: 

(1) -R 19 -CH,COOH wherein R 18 is -S-, -S{0}-, -S(0) 2 -, -SO 2 N(R 20 )-, or N{R 20 )SO 2 -: and R 20 is hydrogen or 

4 ) with the proviso that the total number of carbon atoms in and (CH 2 ) f is not greater 

than 10; or 

(2) -CO-CO OH; or 

(3) CON(R £1 )CH(R 2S )COOH wherein R 21 is H and is H, 0%, -CHgCGOH, -CHgCHgCOOH, -CH a OH, 
-CH 2 SH, -CH 2 CH 2 SGH 3 , or -GHgPh-OH wherein Ph-OH is p-hydroxyphenyi; 

or R 21 is CH 3 and R 22 is H; 

•or Rg, and R ga taken together are -CH 2 CH 2 CH 2 -; or -N(R 21 )CH(R 22 )COOH taken together is 
Ni fCH 2 CONHCH 2 COQH; and pharmaceutical acceptable salts thereof; 

with the proviso that except for le compound wherein R ' ll 1 io bond 

between positions 9 and 1 1 , R 4 and Rg are hydrogen, R ia and R 14 taken together form a double bond between 
positions 4 and 6, R 5 is et-F, Rg is f>CH s> R 10 is ct-OH, R 13 and R 13 are =0 and R 23 is <)P{OHQH} 2 , R 13 Is =0 
nly when ^ 1 rme the above das i sphafe. 

R 24 = C, C- -C a double bond. 0; 

R 25 = C(R i5 )CH 2 -R 23 , OH, ORg 6 , OC(=0)R 27 , R 2S , COOH. C(-0}OR 2e , CHOHCH 2 OH, CHOHCH 2 OR 2S , 
CHOHCH a GC(=0}R 27 . CH 2 CH 2 OH. CHgCHgOf^, CH 2 CH 2 OC(=0)R 27 , CH 2 CN, CHj.N,, CH S NH,. 

~ 2 n.HF- Ht - ( I v. t "ft )~ 

U jr < f h 2i5 t O) 

CHRjgOC^O)^ or R 10 and B 25 taken togetl jrmaybe f that is an options /sikyisubs uted 
methylene group; 

wherein R 2S = C r C 4 (aiKyl, branched alky;, cycioaikyl, haioaikyi, sralkyL aryl); R 2? = R 25 «• OR 26 ; Ro* ^ H. G1 -06 
(aikyl, branche aikvl /cloali ceoted from the compounds of Structure [A] are the compounds wherein R t 
isB-CH 3 or p-C 2 H s ; 
R 2 is Hor Ci; 

R 3 is H, *0, -OH, -Q-alkylfC r C 12 ).. -OC(--0)6lkyi{C r C 12 ). -OC(=0)ARYL, -OC(=0)f\j(R) 2 or a-OC{=0)OR 7 , 
wherein AR> L is fury;, th-eon i t each of said moieties is op k • n 3 w th sne or 

two (C I v I H 2 ) r phenyl wherein f Is 0 ' i ' ted 

with 1 to 3 groups selected from chlorine, fiuo- ino, »rom:ne.3lkyi(C r C 3 ) t aikoxy(C r C 3 ), thioalkoxy-(C r C 3 ), CigC-, 
f- 5 t K" ^ can be the sa 

and R 7 is ARYL as herein defined, or aikyijC^C^}; or 

jether are oxyge N ~ g positions 0-9 and C-11 ; or 
? m a dnuole bond between positions C-9 and 0-11; 

or R 2 is a-F and R 3 is fi-OH; 
or R 2 is a-Ci and R 3 is j3-CI; 



as 
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and R 4 is H, CH 3 , CI or F; 

R s is H, OH, R Ci. Br, CH 3 , phenyl, vinyl or alfyi; 

B s is H or CH 3 ; 

R s lsH,OH..GH 3 ,For=GH 2 ; 

R io is H, OH, CH 3 or Reforms a second bone: ■ tw. >-n positions C-18 arcC-17; 
id sv:th R )a ; 

R^j is H, -OH. =0, -0-P(0){OH) 2 , or -O-C^OJ-JCHg^COOH where t is an integer from 2 to 6: 

Rs* is H or forms a double bend wrih R, 2 ; 

R 1s is=Oor-OH; 

and Rg 3 with R 1C forms acycifc phosphate; 

- ti»t i , « i | i ^ i ^ 1 , i i : r c P n i oi Ci-C 

(=0}-(CHo} ; CO0H~ 

wherein i'is en integer from 2 to S; and R 1t is -Y-(CH 2 ) n -X-(CH 2 ) m -SG 3 H : •Y'-{CH 2 ) f! -X , -(CH 2 ) q -NR 18 R 17 or -Z 
(CH a ) r Q, wherein Y is a bond or -O-; Y' is a bond, -O-, or -S-; each of X and X' Is a bond,*CON{R 18 h -N(H 18 )CO-, 
-O-, -S- : -SfO)-, or -S(0 2 h R 1S is hydrogen oralkyl (0,-04); each of R 16 and R 17 is a lower alkyl group of from 1 
w 4 carbon atems o^ u ti ivorox i i re„^ t n 

to which ear i !- \ ' > i r i i. i t pno i (. h i ) hie 

morphc x>. ptpera/ino or N(lower)al \ < 1 at rt an integer of 

■from 4 to 9; m is; an integer of from 1 to 5; p is an image*" of from 2 to 8; q is an integer of from 1 to 5: 
2 is a bond or -O- ; r is en integer of from 2 to 9; and Q is one of the following: 

(1) -Rig-CHjCOOH wherein R 59 Is -S-, -S(GV, S{0} r , -SO a N{f^-, or N(R 20 )SO 2 -, and R £0 is hydrogen or 

kyi-0 > "sat the 'otal numbc i •> H^y anci i^z)r ® not gfsaier 

than 10; or 

(2) -CO-COOH; or 

(3) CON(R 21 )CH(R 22 )COOH wherein R £1 is H and R 22 is H, CH 3 , -CHgCOOH, -CH 2 CH 2 COOH, -CH 2 OH, 
-CHjSH, -CH 2 CH a SCH 3 . or -GH 2 PlvOH wherein PivOH is p-hydrcxyphenyl; 

or Rg, is CH 3 and R 22 is H; 

or R 21 and R i together are -Or ? C f 2 CH 2 

or ~N{R £ .))CH(R 22 )COOH taken together is -NfHCH 2 CONHCH 2 COOH; and pharmaceutical^ acceptable ssits 
thereof; 

with the proviso that except for the compound wherein R-, is $-CH 3 , H s and R s taken together form a doubfe bono 
between positions 9 and it, ano R 6 are hydrogen, R 12 and R 14 taken together form a double bond between 
positions 4 and 5, R 5 is ac-F, R g is p-CH 3> R 10 is aOH, R 13 and ft 15 are =0 and R 23 is -OP(0}-{OH) 2l R 13 is =0 
only when R 23 With R I0 forme the above described cyclic phosphate. 

£rnb-44 The i i mi > ~ j _ < ( t n i n u > n i i l \ group 

consisting rt 21 -N o-5F>preg sn-Sa,1?« 1 iol-3-phospfiaie 

21 -Nor-5[i-pregn-17(20)en-3a,18-dioi: 21 -Nor-Sji3-pregnan-3«, 17p,20-triol; 20-Acetamidc-2 f -nor-5p-pregnan-3ot, 
l?o.-dioi-3-acetaie; 3p Acetamido-Sp-pregnan-1 1 p,1 7<x,2 ! -tfiol-20-one-2t-acetete; 21-Nor-So>pregnam3«>17p, 
) l i i 1 -i 21 i } 2 preyn^n 3^ 

17a-dtol;20<Cart>ethoxymet?iyf)thio-21mor-5JJ-pr©grsan-3«,17a-diol 20-!4-F;oorepheny!}tti!0-21-f:of-5;ierageer!- 
3ot,17a-dio 16«-{2-Hydrc yethyl) i 7p-mettiyl-&P-and i i /ano-2 r r \ < i i 

did; 1 7a-Msthy!-5i3-androsian-3a, 1 7fi-dioi: 21 -Nor-Sp-pregn-1 7(20)en-3a-OL; 21 -Nor-sp-pregn-f 7(20)en-3a-ol- 

t i u i 2' i 3 i <u a t } i r fc Cff-trio 

20-one-CI «r 1 *,n«Mip 17o 21-trio!-20-one; 4,9(11)-Pregnedlsn-1 reiioi-3,20 -dione; 4,9(11) 

-Pregnedien-i7«,21-dloi-320-dion8-21>acetet8; 4-Androsten-3-one-1 7p-carboicyiio acid, l7«-Ethynyi-5?1<3}-es- 
tren m~ol t^ t r s ? f < ;ol ^ > » c orono M 

rahydrocorte) k >< "- -^Cortisol 

Emb-45 i pi i -m vue- ^t' •> s v =<t^ " ei U! m 

consisting oi - ' i 75 ' ml - - ^ i 5:1 l 4 '>< ' " ^ < 

i,9( :-Preonadien-17 1-dfo!-<3,2Q-dfone-21 acetate, 

Emb-46 rh< 5 of Emb- 4S wherein the apgios 

^i.r J 4 ^it11}-Pre§rladl8n-17«-^■ , 2- - ,^»iaK 



EP 1 £36 471 &2 



rh ' A meinod i treating ophthalmic r i i i r without significantly increasing i pinion!':; intfaocuis-r 
pressure, which comprises: acitrsir i ■ of Emb-43 

Emb-48 " 1 j nic inflammation without signifteantiy inere; s tr c ulas 
pressure, wh o r no-44. 

Emb-49. The method of Erru, i-8, wherein the angiost u of: tetrahy- 
drocort'3o(; 21 • Nor-5£-pregnan-3a, 1 ?a.20-tt iol: 4,&(1 1)- Pregnadien-1 ?a,21 -diol-3 t 20-ci!©ne: 4,9(1 i)-Pmgriadie!V 
17 i 3.,? is icetat 



Claims 

1. Use of a compound of the following formula: 




Structure [A] Structure fBJ 



whs rein 

ia H, p-GHg or ^-C 2 H S ; 
Fig is F, C 8 -C double bond, Cg-C,, eposoy, H or -Cf; 

R 3 is H, OR 2s , OC{=0)R 27 , halogen, Cg-C;, double bond, Cg-C 1t epoxy, =0, -OH, -O-aikyKC^C^), -00 
(=0)aikyl(C r C 1z ), -OC(=0)ARYL, -OC(=0)N(R) 2 or-OC(=0)OR 7 , wherein ARYL is furyl, thienyl, pytroiy!, 
or pynoyi and asch or said moieties i& optionally substituted with oneortwo (C<-C 4 )aikyi groups, or ARYL 
is -(CH 2 ; r phenyl wherein f is Oto 2 and the phenyl ring is optionally substituted with 1 to 3 groups selected 
from chlorine, fluorine, bromine, alkyl(C r C 3 ), aikoxy(C r C 3 ), thsoaikoxy-fC^Cg). C! 3 G\ F a C- : -NH a and 
NHCOCHg and R is hydrogen atk\ j >- , 1 > . : ^erent, and R 7 

is \RYl as htr-r > 

R 4 isH, CH 3 , ClorF; 

R 5 is H, OH, F, CI, Br, CH 3 , phenyl, vinyl or attyl; 

R s is H or CH 3 ; 

R s is CHgCH 2 OR ae , CH 2 CH a OC<=0)R 27 , H, OH, GH 3 , F, =CH 2> or CH,C(=0)OR 2B , OR^, 0(C»0)R S7 , or 

R i6 is -OCH, -CH=CH 2 , halogen, ON, N a , OR^, GC(=0)R 27 , H, OH. CH 3 or R 10 forms a second bond 

between positions C-16 and C-17; 
R 12 IsHorfarr a dot ?i ■thn 1 orR 14 ; 

R 13 is halogen, 0R 2S , OG{=0)R 27 . NH 2 , NHR 26 , i r c 2 N(R 26 ); > ~ , * OH, -O. -O-P 

Uji^j, r ^ . - M , . 2 n3 

R 14 is H o fo rns i ' «ith R 

Rg 4 *= C, C r C 2 double bond, O: 

R 25 = OH, 0R 2S , OC(=0)R 27 , R 26 , CQ0H, C(=0)OR S6 , CHQHCHgOR^ CHOHCH 2 QC(=0)R 27 , 
CHgCH N, CH 2 N f - 4HH f N f 

, > > > I h , . . ^ - - 

CH 2 NC )R a7 .C )C R 88 OR2g. C - \ aken together may be =C 
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R 2S 




s, an optionally all 1 ' - group wherein 

branched aikyi, cyeteslkyi, hafeatkyi, araikyl, aryl); 



R 28 = H, C r C s {aikyi, branched aikyi, cyeloalkyi), 

for the preparation ot a pharmaceutical composition for preventing anci/or treating neovascularization and/or pre- 
entii 1 < t i i ri< s ■ 

i c j t r ( t c i -i s i 

vascolaaiistian. 

Use according to ciaimS, whorevn the pharmaceutical composition is forpre-ventinci and/o; Treating retinai diseases: 
r I c < is, retina! del 1 inopatfty and senile 

in ii i • i i < ' i ir ni r r c - - ,i 

neoplasms including retinob <*<*w i ^ , | t lit t rgiaucorn 

^ n- - - - i ii i "n - i "i n a n r t >■ i -si and Oevolopeiomal hypoplasia ot the iris, noo- 
vascuiarteaiion resulting following a combined vitrectomy and Isnssctomy; vascular diseases including retinal 
ischemia, choroidal ve Jai thrombosis and carotid a * ^ u 

cuian/ation ot > di < i r due to penetration ct the eye or contysive ocular injury. 

Use .according to claim 1 , wherein the pharmaceutical composition is for preventing and/or treating primary coon 
angle glaucoma. 
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